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FOREWORD 


This  raport  was  initiated  under  Project  No.  7164 ,  "Physiology  of  Flight," 
Task  No.  71830,  "Human  Thermal  Stress  in  Extended  Sivlronment, "  and  admin* 
istered  under  the  direction  of  the  Biomedical  Laboratory,  Aerospace  Medical 
Division,  Wright  Air  Development  Division.  This  research  effort  was  conducted 
in  the  Biothermal  Section  of  the  Biophysics  Branch. 
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abstract 


Results  of  the  fifth  of  a  series  of  thermal  insulation  studies  performed 
with  electrically  heated  hand,  foot,  head,  and  entire  body  models  are  pre¬ 
sented.  The  experimental  data  include  results  obtained  with  light,  medium, 
and  heavy  clothing  types,  as  well  as  with  thermal  protective  items  of  a 
specialized  nature.  A  revised  catalog  listing  individually  the  insulation 
in  clo  units  of  numerous  recently  developed  clothing  items  is  included.  These 
are  arranged  in  order  of  increasing  value  in  each  clothing  category  (i.e., 
light,  medium,  and  heavy).  Since  catalog  values  were  obtained  either  by  sep¬ 
arate  measurement,  or  by  a  difference  method,  these  two  techniques  for  body 
clothing  insulation  measurement  are  described.  Advantages  and  limitations  of 
each  respective  method  are  discussed.  Relationship  between  the  measured  and 
calculated  thermal  insultation  of  clothing  assemblies  is  shown  graphically 
and  correction  factors  for  use  with  each  category  of  catalogued  clothing  are 
graphed.  The  effect  of  laundering  on  thermal  insolation  of  many  recent  Air 
Force  clothing  assemblies  is  illustrated  and  discussed. 
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INTRODUCTION 


Human  exposure  to  thermal  extremes  and  survival  from  emergency  exposure 
to  cold  air  or  water  is  a  constant  problem  in  present  Air  Force  operations* 
Within  high  performance  aircraft  or  during  re-entry  periods  within  ballistic 
or  hypersonic  glide  vehioles  or  spacecraft,  high  ambient  temperatures  far  in 
excess  of  the  comfort  zone  may  frequently  result.  Furthermore,  high  altitude 
escape,  cold  water  immersion,  or  prolonged  survival  under  arctic  conditions 
are  specific  problem  areas  requiring  continuous  development  and  evaluation  of 
many  types  of  specialized  protective  clothing. 

An  extensive  amount  of  information  concerning  Air  Force  clothing  has 
accumulated  since  the  original  catalog  was  published  in  1956.  Hie  present 
report  includes  thermal  insulation  data  obtained  since  that  date  and  also 
contains  a  completely  revised,  up-to-date  catalog  in  which  all  items  are 
arranged  in  a  convenient,  logical  form.  Hie  primary  purpose  of  such  a  cata¬ 
log  is  to  permit  simple  yet  accurate  calculations  of  the  insulative  value  of 
various  clothing  combinations.  Properly  used  these  calculations  will  provide 
realistic  and  valid  predictions  of  human  tolerance  in  various  environmental 
conditions. 

Comparative  techniques  used  for  thermal  insulation  measurements  of  body 
clothing  are  described  in  some  detail  since  these  data  form  the  most  sub¬ 
stantial  portion  of  the  catalog.  Experimental  evidence  demonstrating  the 
relationship  between  the  measured  versus  calculated  (from  catalog  data) 
thermal  insulation  values  is  shown.  Hie  general  usefulness  of  these  cata¬ 
logued  values,  as  indicated  graphically,  appears  well  substantiated. 

Proper  maintenance  of  protective  clothing  is  essential  for  functional 
effectiveness.  Hie  more  recently  developed  synthetie  fabric  material  (Dacron, 
Orion,  etc,)  may  be  readily  laundered  by  conventional  washing  methods,  so 
insulation  changes  resulting  from  laundering  had  to  be  measured.  Hie  results 
of  these  studies  are  described  in  Section  4  and  are  plotted  in  figure  3. 
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METHODS 


Methods  routinely  used  since  1946  by  this  Laboratory  for  evaluating  the 
thermal  insulation  of  complete  clothing  assemblies,  handgear,  footgear,  head- 
gear,  and  other  types  of  protective  clothing  were  used  in  these  studies. 

Details  of  the  techniques  devised  for  testing  each  type  of  clothing  have  been 
described  in  previous  reports  (refs.  1,  2,  3,  4)*  These  emphasize  the  advan¬ 
tage  of  using  physical  models  rather  than  human  subjects  for  thermal  insula¬ 
tion  measurements  and  for  screening  purposes  in  clothing  evaluation.  We 
emphasize  that  the  use  of  these  physical  models  has  definite  limitations. 
Thermal  insulation  measurements  with  these  models  are  based  on  radiative  - 
conductive  -  convective  heat  transfer.  Evaporative  heat  loss  or  vapor 
permeability  of  fabrics  thus  cannot  be  assessed  with  these  physical  models. 
However,  for  most  Air  Force  thermal  exposures  where  crewmembers  are  exposed 
to  significant  heat  loads,  thermal  comfort  or  reasonable  tolerance  time  is 
best  achieved  by  using  ventilated  clothing.  High  vapor  permeability  of  even 
the  most  effective  clothing  available  to  date  fails  to  provide  the  evapor¬ 
ative  heat  loss  required  in  thermal  exposures  of  even  a  moderate  stress  level. 
Consequently  measurements  of  clothing  vapor  permeability  while  valuable  in 
overall  clothing  evaluations  are  not  critical  in  assessing  present  Air  Force 
flight  or  emergency  protective  clothing. 

Physical  methods  for  measuring  thermal  insulation  on  small  samples  of 
synthetic  fibers,  cotton,  wool,  and  blends  of  these  have  been  used  previously 
(ref.  5)  to  select  potential  wool  pile  substitutes.  Measurements  of  thermal 
insulation  of  various  types  of  furs  have  also  been  reported  (ref.  6).  However, 
since  both  of  these  studies  were  performed  only  on  a  flat  test  surface,  the 
factors  of  fit,  entrapped  air  layers,  compression  resulting  from  overlying 
clothing,  and  the  shape  factor  characteristic  for  an  entire  copper  manikin,  are 
lacking.  These  guarded  hot  plate  methods  while  providing  valuable  selection 
or  screening  data  thus  fail  to  provide  thermal  insulation  values  as  truly 
valid  as  those  reported  and  cataloged  in  this  report. 
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RESULTS 


The  results  of  these  thermal  Insulation  studies  are  presented  in  four 
sections.  Section  1  lists  test  data  completed  on  Air  Force  clothing  items 
and  on  assemblies  since  the  prior  report  (October  1956).  Section  2  con¬ 
sists  of  an  extended,  revised  clothing  catalog  arranged  by-  type  and  in  order 
on  increasing  clo*  or  insulation  value.  Section  3  compares  several  tech¬ 
niques  used  for  measurement  of  the  thermal  insulation  of  body  clothing. 
Limitations  and  advantages  of  each  are  discussed,  and  the  relationship  be¬ 
tween  the  respective  methods  graphically  shown.  Section  4  discusses  the 
effects  of  conventional  laundering  on  thermal  insulation  of  protective 
clothing  and  these  results  are  shorn  graphically. 

The  individual  catalog  values  were  again  based  on  either  separate 
measurement  or  were  derived  by  a  difference  method  in  the  case  of  multi¬ 
layered  or  heavy  insulation.  These  values,  in  view  of  results  presented  in 
Section  3,  may  be  used  to  calculate  validly  either  (a)  by  the  total  or  mean 
effective  clothing  insulation  as  previously  defined  (ref.  4);  or  (b)  by  the 
sub-total  or  area  clothing  insulation  used  to  cover  certain  surface  areas 
only,  i.e.,  head,  or  body  (trunk,  arms,  and  legs),  hands,  and  feet.  The 
correction  factors  presented  thus  permit  a  more  accurate  prediction  of  the 
actual  or  effective  clothing  insulation  to  be  expected  when  various  single 
items  are  combined  in  various  types  of  clothing  assemblies. 


*Clo  -  Unit  of  insulation  defined  as  the  insulation  necessary  to  maintain  in 
comfort  a  sitting-resting  subject  in  a  normally  ventilated  room  \1txe re  air 
movement  is  20  feet  per  minute,  temperature  is  70°F,  and  humidity  is  less 
than  50  percent. 
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SECTION  1 

THERMAL  IN3UUTI0W  CF  AIR  FORCE  CLOTHING 
(Art  5  of  a  series) 

Table  i 

INSULATION  , TESTS  OF  LIGHT  (BODY)  CLOTHING  (0.0  -  1.5  do) 

TEST 

NO.  MODEL  Tfl  -  Ta  I 


(1)  Thermistor  Suit*  Combed  Cotton,  (28-reg.) 


1 

2 

3 


(2) 


1 

1 

1 


66«o 

72.9 

78.5 


100.8 

107.0 

108.5 


78.5  0.34 

84.0  0.27 

84.0  0.26 

Average:  0*30 

20.04 

113% 


Two-piece  Allen- A  Insulaire  Thermal  Underwear  (Size  7) 
(after  10  washings) 


1 

1 

98.1 

110.1  -  79*3 

0.24 

2 

1 

88.1 

110.8  -  83.0 

0.26 

3 

1 

80.8 

104.4  -  78.0 

0.40 

Average :  0.30 
20.07 
223% 

(3) 

"DUOFOLD"  Two- layer  Insulated 
Duofold  Inc.,  DtohawE,  itf.Y. 
(after  10  washings) 

Underwear,  T-shirt,  42, 

Trousers,  36**! 

1 

1 

77.6 

106.6  -  82.0 

0.29 

2 

1 

74.1 

102.3  -  75.0 

0.45 

3 

1 

68.2 

100.3  -  80.0 

0.23 

Average:  0.32 
20.08 
125% 


(4)  Ground  Crew  Climatic  Clothing 


a.  Cotton  T-shirt  and  briefs 

b.  Gray  cotton  field  trousers 


1 

1 

72.2 

100.7  -  74.0 

0.L4 

2 

1 

80.8 

104.5  -  76.5 

0.37 

3 

1 

89.3 

110.3  -  79.3 

0.37 

Average:  O.39 
20.O3 
±7.7 % 
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T*ar 

uo. 


NiODNL 


T  -  T 

s  a 


I 

S 


(3)  Two-piece  Allen- a  Insulaire  Thermal  Underwear  (Size  7) 


1 

1 

58.7 

102.8  -  81.0 

0.45 

2 

1 

67.1 

106.0  -  83.0 

0.36 

3 

1 

72.7 

106.4  -  80.5 

0.40 

Average:  0*40 
10.03 
17.5% 

(6)  "VALriALLa"  Two-piece  Brynje  Underwear,  large,  Norwegian  -  American 
Knitting  mils,  Bennington,  Vt. 


1 

1 

57.5 

114.6  -  84.O 

0.30 

2 

1 

71.7 

116.3  -  76.0 

0.40 

3 

1 

54*3 

109.3  -  77.0 

o.so 

average:  0*40 

10.07 

118* 

(7) 

"DUOKOLD"  Two-layer  Insulated  Underwear,  T-shirt,  42, 

Trousers,  36-L 

Duofold  Inc.,  Mohawk,  iM.Y. 

1 

1 

63.3 

100.6  -  77.0 

0.45 

2 

1 

74  *5 

106.1  -  79.0 

0.42 

3 

1 

90.0 

110.4  -  79.o 

0.^8 

average:  0.42 

10.02 

14.8* 

(8) 

"NOHaK*  Two-piece 

Brynje  Underwear, 

med.,  Norwegian  - 

American 

Knitting  Mills, 

,  Benningtc  j,  Vt. 

1 

1 

57.8 

117.2  -  81.0 

0.59 

2 

1 

49.1 

108.5  -  78.5 

O.55 

3 

1 

55.2 

113.5  -  82.5 

O.39 

4 

1 

56.2 

111.4  -  83.O 

0.22 

5 

1 

61.9 

120.5  -  85.0 

OsM 

Average:  0.44 

10.11 

125* 

(9) 

"IDKaL"  Two-piece 

Brynje  Underwear, 

large,  Brynje  Health  Underwear, 

Norway 

1 

1 

50.7 

111.8  -  81 .5 

0.51 

2 

1 

54.8 

114.9  -  83.O 

0.46 

3 

1 

63.9 

119.8  -  84.0 

0.39 

Average:  0.45 

10.04 


MDSL 


TSST 


I 

g 


(10)  Standard  A?  two-piece  5°-5°  Cotton-Wool  Underwear  (medium) 

(after  10  washings) 

1  1  36.2  97.9  -  77.0  0.45 

2  1  69.1  102.3  -  80.0  O.51 

3  1  74.9  109.2  -  80 .3  0.48 

Average:  0*48 
±0.02 
14*2# 


(11)  Standard  AF  Two-piece  50-50  Cotton-Wool  Underwear  (medium) 


1 

1 

50.2 

105.6  -  85.0 

0.37 

2 

1 

61.1 

IO4.9  -  82.0 

O.45 

3 

1 

54.6 

102.4  -  81.0 

0.91 

Average:  0.51 
±0.04 
±7.8* 

U2) 

'Two-piece 

Cotton-Wool  Underwear, 

Style  303 

1 

1 

73.3 

101.9  -  73.3 

0.50 

2 

1 

90.1 

115.8  -  79*0 

0.96 

Average:  0.33 

±0.03 

±5.7* 

(13)  JSxperimental  Two-piece  Underwear,  Style  V-lo  and  V-1D 

50*  Vicara,  40*  Gotton,  10/S  jtfylon 

1  1  83.2  113.0  -  80.0  O.37 

2  1  73.4  113.4  -  83.0  O.35 

3  1  66.3  108.0  -  82.0  0.91 

Average:  O.34 
±0.02 
±3*  7* 

(14)  Two-piece  Allen-A  Inaulaire  Thermal  Underwear  (medium), 

as  used  by  JNavy 
(after  10  washings) 

1  1  71.8  103.6  -  76.3  O.33 

2  1  70.2  111.9  -  83.O  0.37 

3  1  62.1  109.3  -  83.3  0.90 

Average:  0.34 
10. 03 

|  ±5.6* 
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TEST 


NO. 

MODEL 

V 

T  -  T 

s  a 

I 

& 

U5) 

Two-piece  Allen- a  Insulaire 
as  used  by  Navy 

Thermal  Underwear  (medium) 

1 

1 

69.4 

105.2  -  77.0 

0.36 

2 

1 

74.3 

IO9.8  -  77.0 

0.66 

3 

1 

80.1 

112.7  -  80.0 

0.86 

Averages  0.39 
10.04 
16.8% 

(16) 

Two-pidce  Underwear 

•  Heavy 

Zone,  Cotton-Wool,  Style 

303 

1 

1 

76.0 

120.7  -  87 .5 

0.63 

2 

1 

61.2 

112.9  -  87 O 

0.38 

3 

1 

53*3 

111.9  -  89.5 

0.60 

Averages  0.6l 
10.03 
14.9% 

(17)  Experimental  Two-piece  Underwear ,  Style  V-2S  and  V-2D 
8 j'A  Vicara,  15%  Nylon,  DuBont 
(after  10  washings) 


1 

1 

64.5 

IO8.9  -  81 .3 

0.61 

2 

1 

70.6 

108.4  -  77 .3 

0.63 

3 

1 

74.6 

109.6  -  78.0 

0.6l 

Averages  0.62 

10.02 

13.2% 

(18) 

Two-piece 

Underwear,  Style  3 01 

(bulk  or Ion  between 

two 

cotton 

layers) 

(after 

10  washings) 

1 

1 

60.1 

101.9  -  76.O 

0.63 

2 

1 

63.2 

110.9  -  83.O 

0.62 

3 

1 

66.3 

112.1  -  83.3 

Averages  O.63 
10.00 
10.0% 


U9) 

Experimental  Two-piece  Underwear, 

Style  302  (Vicara  and 

Nylon 

between  two  layers  of  cotton) 

1 

1 

61.3 

113.2  -  86.0 

0.67 

2 

1 

74.5 

113.8  -  82.3 

0.38 

3 

1 

63.1 

111.1  -  82.3 

0.66 

Average  s 

0.64 

10.03 

14.7% 
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TJS6T 

NO. 


MODEL 


V 


I 

8 


(20)  "EET  EMUS*  Two-piece  Curon  Insulated  Underwear,  med. ,  Eet  Hnug 
Knitwear  Co.,  Incl. 

(after  10  washings) 


1 

1 

59.8 

102.3  -  75*0 

0.72 

2 

1 

58.3 

107.3  -  83.0 

0.60 

3 

1 

67.5 

112.6  -  82.5 

04* 

Average:  0.67 

10.05 

17.5% 

(21) 

Two-piece 

Underwear,  Etyle 

301  (bulk  orlon  between 

two  cotton  layers) 

1 

1 

76.3 

116.6  -  81.0 

0.79 

2 

1 

71.0 

114.2  -  81.0 

0.75 

3 

1 

59.1 

108.1  -  82.5 

0.64 

Average:  0.71 

10.05 

+7.1% 

(22) 

.experimental  Two-piece  Underwear,  Etyle  V-2E  and  V- 

-20 

(85%  Vicara,  15%  Nylon, 

Du2bnt) 

1 

1 

76.6 

114.8  -  84.6 

0.54 

2 

1 

70.1 

112.4  -  81.5 

0.66 

3 

1 

65*9 

IO9.9  -  82.5 

1.05 

Average:  0.75 

10.20 

127% 

(23) 

'Two-piece 

Heavy  Underwear, 

Heavy  L one,  Etyle  303,  Cotton  and  Wool 

1 

1 

68.3 

108.0  -  75*5 

0.77 

2 

1 

72.1 

110.7  -  76.0 

0.79 

3 

1 

78.9 

112.5  -  76.0 

0.73 

Average:  O.76 

10.02 

12.6% 

(24) 

Experimental  Inflatable  Exposure  Euit 

(not  inflated) 

1 

1 

44.3 

93.8  -  71.5 

0.86 

2 

1 

51.6 

99.2  -  75.0 

0.75 

3 

1 

62.9 

105.2  -  76.0 

9jsli 

average:  0.78 

10.05 

16.4# 
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(25) 

Experimental  Inflatable  Exposure  Suit 

(inflated) 

1 

1 

44*5 

99.6  - 

79.0 

0.73 

2 

1 

52.8 

106.9  - 

82.5 

0.73 

3 

1 

62.5 

109.4  - 

78.0 

0.85 

4 

1 

61.8 

109.3  - 

79.0 

0.81 

Averages  0.78 

+0.05 

16.4% 

(26) 

Ground  Crew  Climatic  Clothing  Assembly 

t 

a*  Cotton  T-shirt  and  briefs 

b.  Gray  Cotton  shirt  and  trousers 

1 

1 

71.9 

106.6  - 

70.0 

0.87 

2 

1 

78.1 

111.6  - 

73.0 

0.83 

3 

1 

85.5 

117.4  - 

75.5 

0.81 

Averages  0.84 

10.02 

,  12.4% 

(27) 

One-piece  Flight  Alert  Suit 

a* 

Two-piece  "iforak"  Brynje  underwear 

b. 

One-piece  flight  alert  suit 

1 

1 

46.5 

105.7  - 

80  .5 

0.84 

2 

1 

55.1 

107.9  - 

79  .5 

O.89 

3 

1 

53.7 

107.4  - 

80.0 

0.88 

Averages  0.87 

10.02 

12.3% 

(28) 

Light  (ifon- ventilated)  Assembly 

a* 

One-piece  cotton  thermocouple  underwear 

b. 

Light  flying  suit  (K-2B) 

c. 

Flight  helmet  (T^l) 

d. 

Heavy  wool  knit  socks 

e  • 

Saran  spacer  shoes 

1 

2 

58.7 

104.2  - 

74.0 

0.94 

2 

2 

52.2 

102.5  - 

77.1 

0.86 

3 

2 

48.8 

99.7  - 

74*0 

0.98 

Averages  0.934 

10.04 

±4.3% 

*  148021  effective  clo  (1  clo  ) 

m 

i 


NO. 
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S' 
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I 
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(29)  "SKT  onUS*  Two-piece  Curon  Insulated  Underwear,  med. 

Set  Snug 

Knitwear  Go., 

Inc. 

1 

1 

33.3 

104.8  -  73*0 

1.03 

2 

1 

60.7 

108. 9  -  76.0 

0.97 

3 

1 

69.7 

113.5  -  77.0 

1,01 

Average:  1.00 

10.02 

12.0* 

(30)  British  Orally  Inflatable  Anti-kxposure  Suit,  not  inflated 

(P.  Frankenstein) 

1  1  37.1  101.3  -  80.0  1.09 

2  1  33.1  108.3  -  80.0  0.95 

Average:  1.02 
10.07 
16.9* 

(31)  Light  (Non- ventilated)  Assembly 

a.  One-piece  cotton  thermocouple  underwear 

b.  Anti-exposure  suit  (M>-1),  boots  attached 

c.  Fli#it  helmet  (f*-l) 

d.  Heavy  wool  knit  socks 


1 

2 

44.1 

102.1  -  76.0 

1.18 

2 

2 

50.0 

IO3.8  -  77.3 

O.98 

3 

2 

46.0 

99.4  -  73.5 

0.96 

Average:  1.04* 

10.09 

18.7* 

(32) 

Cotton 

T-shirt  and 

Shorts 

a. 

Cotton  T-shirt  and  shorts 

b. 

Blue  serge 

100*  wool  shirt 

( A— 1 )  and  trousers 

(£-1) 

1 

1 

38.3 

IO3.3  -  84-0 

1.01 

2 

1 

45.1 

110.7  -  83.0 

1.06 

3 

1 

31.2 

114.9  -  86.0 

1.04 

Average:  I.04 
10.02 
11.9* 
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(33)  "VaXHaILa*  Two-piece  Underwear,  large 

a.  Two-piece  Valhalla  underwear,  large 

b.  Gray  serge  10Qj4  wool  shirt  (A-l)  and  trousers  (K-1) 

1  1  37.5  114.6  -  84.0  0.95 

2  1  71.7  116.3  -  76.0  1.95 

3  1  54.3  109.3  -  77.0  1.18 

Averages  I.05 
10.07 
16.7% 

(34)  British  Orally  Inflatable  Anti-Wxposure  duit, 

inflated,  3-4  H^O  (P.  Frankenstein) 

1  1  45.7  103.6  -  77.0  1.10 

2  1  51.9  107.4  -  78.5  1.02 

Average:  1.06 
10.04 
13.8% 

(35)  IDKAL  Two-piece  Underwear,  large  (BRYNJF  Health  Underwear,  Norway) 

a.  Two-piece  Ideal  (Brynje)  underwear,  large 

b.  Gray  serge  100&  wool  shirt  (a-1)  and  trousers  (E-l) 

1  1  50.7  111.8  -  81.5  1.16 

2  1  54.8  114.9  -  83.O  1.11 

3  1  63.9  119.8  -  84.0  1.04 

Average:  1.10 

10.04 

13.6/, 

(36)  PJodified  Flight  Clothing  (L.W.  Foster  Gportwear  Co.)  Assembly  1 

(after  10  washings) 

a.  'Two-piece  50-5°  cotton-wool  underwear 

b.  Light  flying  suit,  SFd-1 

1  1  41.3  103.6  -  79.0  1.13 

2  1  45.9  99.9  -  71.5  1.21 

Average:  1.17 

+0.04 

13.4% 
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(37)  Oray  Serge  100%  Wool  Shirt  (a-1)  and  Trouaers  (i£— 1) 

a.  IVo-pieoe  50 -jO  ootton-wool  underwear 

b.  Gray  serge  1001  wool  shirt  (a-1)  and  trousers  (£-1) 


1 

1 

450 

110.9  -  83.0 

1.20 

2 

1 

53.7 

116.3  -  82.5 

1.24 

3 

1 

47.8 

114.7  -  85.0 

1.22 

Average:  1.22 

10.01 

10. 8£ 

J8) 

Ground  Crew 

Climatio  Clothing  Assembly 

a. 

Cotton  1 

P-shirt  and  briefs 

b. 

Gray  cotton  shirt  and  trousers 

c. 

"Jacket 

1" 

1 

1 

37.4 

110.6  -  73.0 

1.22 

2 

1 

62.9 

115.3  “  76.5 

1.22 

3 

1 

64.8 

117.5  -  77.0 

1.23 

Average:  1.22 


10.00 

10.00 

(39)  Modified -Flight  Clothing  (L.W.  Foster  Sportwear  Co.)  Assembly  1 

a.  fwo-piece  50-50  cotton-wool  underwear 

b.  light  flying  suit*  SFS-1 

1  l  50.0  115.1  -  85.5  1.13 

2  1  44*9  116.6  -  88.5  1.23 

3  1  41*3  107.9  -  81.0  1.31 

Average:  1.22 
10.06 
14.9* 

(40)  JSxperimental  Sealed  Insulation  Full  Pressure  Suit.  CSU-3/P 

1  1  51.5  121.6  -  88.0  1.31 

2  1  63.8  121.9  -  82.0  1.23 

Average:  1.27 
10.04 
13.  U 
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(41) 

Get-Me-Down  Suit, 

CEU-4/P 

1 

1 

46.1 

101.7  -  72.0 

1.29 

2 

1 

30.5 

103.1  -  72.0 

1.33 

3 

1 

31.4 

110.3  -  77.0 

1.30 

Average:  1*31 
10.02 
il.3* 

(42)  Ground  Grew  Climatic  Clothing  Assembly 


a*  Two-piece  cotton-wool  underwear,  Btyle  303 
b.  Cray  serge  lOOtf  wool  shirt  (a-1)  and  trousers  (£-1) 


1 

1 

47.3 

111.3  -  80.0 

1.33 

2 

1 

34.7 

116.0  -  80.0 

1.33 

3 

1 

60.7 

119.3  -  79.0 

1 s^L 

Average:  1*34 

10.01 

10.8* 

(43) 

"tfeatherall 

"  Two-piece  Liner  (30-70 

acetate-virgin  wool. 

Outdoor 

Products  Co.  Bloomfield, 

N  .  J. ) 

1 

1 

42.9 

107.0  -  78.0 

1.39 

2 

1 

30.9 

113.1  -  80.0 

i±31 

Average:  I.35 

10. 04 
12.9* 

table  2 

maJJLaTIQN  TE3TS  OF  MEDIUM  (BODY)  CLQTHILC  (1.50  -  3.00  clo) 

TEE T 

xStO.  MODEL  O. «  T  -  T_  I 

TJ  s  a  g 


(1)  Experimental  iblyurethane  Buit,  Convair  Co. 


1  1  41*9 

2  1  48.3 

3  1  49.6 


114.4  -  83.3  1.63 

116.9  -  82.0  1.38 

117.8  -  81.3  1.61 

Average  t  Ui 

10.02 

±1.2# 
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(2)  opacer  Insulated  Coverall •  P/W  0-885 


a.  Two-piece  50-5®  cotton-wool  underwear 

b.  opacer  insulated  coverall*  P/N  0-885 


1 

1 

48.0 

108.6  -  74.0 

1.33 

2 

1 

50.0 

118. 4  -  79.O 

1.73 

3 

1 

47.0 

114.7  -  77.3 

1.74 

Average:  I.67 
10. 09 
13.4% 

(3)  "Zero  Wear"  Two-piece  Polyurethane  ("Curon")  Lined  Underwear 
Tan  Colored*  Curtiss- Wright,  i^uehanna*  Pa.  (medium) 


a.  Two-piece  50-5®  cotton-wool  standard  AF  underwear 
b*  "Zero  Wear"  polyurethane  lined  underwear*  tan 


1 

1 

33.1 

118.3 

-  78.0 

1.64 

2 

1 

52.9 

124.3 

-  84.O 

I.65 

3 

1 

43.7 

113.3 

-  78 .3 

ls23 

Average:  1.68 
10.05 
±2.9% 

(4)  Modified  Flight  Clothing  (L.W.  Foster  Oportswear  Co.).  Assembly  2 


a.  Two-piece  50-50  cotton-wool  underwear 

b.  Light  flying  suit,  3FS-1 

c.  Light  jacket,  LW2 


1 

1 

33.0 

108.0  -  84.5 

1.50 

2 

1 

33.2 

105.6  -  78.0 

1.72 

3 

1 

36.1 

115.7  -  85-0 

2*22 

Average:  1.71 
10.14 
18.2% 

(5)  Modified  Flight  Clothing  (L.W.  Foster  Oportswear  Co.),  Assembly  2 
(after  10  washings) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  Light  flying  suit,  0F0-1 

c.  Light  jacket*  LW2 

1  1  41.7  105.3  -  74.0  1.62 

2  1  45.9  112.2  -  75.0  1.80 

Averages  1.71 
±0.09 
±5.3* 
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(6)  "Zero  Wear"  Two-piece  Polyurethane  ("Curon")  Lined  Underwear 

Red  Colored,  Gurtiss-Wright,  iuehanna,  Pa.,  (Men's,  long  size) 

a.  Two-piece  30-50  cotton-wool  standard  it?  underwear 

b.  "Zero  Wear*  polyurethane  lined  underwear,  red 

1  1  35*1  10J.7  -  77.0  1.65 

2  1  38.5  106.6  -  76.0  1.76 

3  1  39.2  110.3  -  79.0  1.76 

Averaget  1.72 
10.05 
12.9* 

(7)  wavy  Clothing  for  Intermediate  Cold  Weather 
a*  Two-piece  50-50  cotton-wool  underwear 

b.  wavy  jacket  and  trousers  for  intermediate  cold  weather,  medium 

1  1  32.5  103.8  -  79-0  1.66 

2  1  38*7  112.1  -  81.0  1.78 

Average:  1.72 
10.06 
±3.5% 

(8)  Ground  Crew  Climatic  Clothing  Assembly 

a.  Two-piece  cotton-wool  underwear,  Style  303 

b.  Gray  serge  100%  wool  shirt  (a-1)  and  trousers  (£-1) 

c.  "Jacket  1" 

d.  Collared  jacket,  two  layers  of  wool  backed  nylon, 

wool-to-wool  ("Jacket  2") 

1  1  46.7  113.7  -  77.0  1.73 

2  1  40.9  116.1  -  76.5  1.80 

3  1  51.5  118.9  -  79.0  1.69 

Average:  1*74 
10.04 
12.3* 

(9)  Modified  Plight  Clothing  (L.W.  Poster  Sportswear  Co*),  Assembly  3 
(after  10  washings) 

a.  Two-piece  50-30  cotton-wool  underwear 

b.  Light  flying  suit,  SFS-1 

c.  Light  jacket,  LW-2A 

1  1  39.6  106.5  -  73*0  1.76 

2  1  46.7  113.3  -  77.3  Ml 

Average:  1.79 
10.03 
11.7* 
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(10)  "Skagway"  Sportsman  Garment  (Eugene  Urow) 


1 


2 

3 


a.  Two-piece  3°-30  cotton-wool  underwear 

b.  Two-piece  "Ekagway"  sportsman  garment*  Eugene  Urow* 

Etyle  Wo.  3497*  dacron  butt  insulation*  medium 

1  34*0  107.0  -  78.0  1.94 

1  39.4  108.6  -  76.3  1*82 

1  41.9  108.6  -  73.0  1.78 

Average:  1.83 
10.06 
13. 2k 


(11)  Experimental  Coverall  CWU-l/P  (formerly  XB-78),  outer  shell 
3*3  oz.  nylon*  interlining  8  oz.  rayon  wool 


a.  Two-piece  30-30  cotton-wool  underwear 

b.  Experimental  coverall,  CWU-l/P 


1 

1 

49.9 

114.6 

-  74.3 

1.78 

2 

1 

46.3 

113.7 

-  74.0 

1.93 

3 

1 

44*8 

113.4 

-  76.0 

1.88 

Average:  I.87 
10.06 
13.2% 

(12)  Experimental  Flying  Coverall,  CWU-l/P,  with  nylon- taffeta 
(136  x  69)  liner  attached 


a.  Two-piece  30-30  cotton-wool  underwear 

b.  Experimental  flying  coverall,  CWU-l/P,  and  liner 

78 .3  1.88 

81.0  1.83 

79.3  1±20 

Average:  1.88 
10.02 
11.  U 

(13)  "okagway "  Eportsman  Garment  (Eugene  Urow) 

(after  10  washings) 


1 

2 

3 


1 

1 

1 


39.4 

43.3 

37.1 


111.4 

116.9 

112.7 


a.  Two-piece  30-30  cotton-wool  underwear 

b.  "Ekagway"  sportsman  garment,  Eugene  Urow,  .Style  Wo.  3497. 

Dacron  butt  insulation,  medium 


1  1  34.3  107.0  -  78.0  1.90 

2  1  44.8  115.1  -  78.0  1.86 

Average:  1.88 

+0.04 

12.1# 
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(14)  Navy  Assembly  for  Intermediate  Gold  Weather 


a*  Waffle  knit  two-piece  underwear*  standard  A-l  (medium) 
b*  Jacket  (a-2)  and  trousers  (X-54)»  (medium) 


1 

1 

32.3 

103.4  -  72.0 

1.83 

2 

1 

34.6 

108 .3  -  78.5 

1.96 

3 

1 

38.7 

108.9  -  77.0 

1.87 

Average:  1.89 
10.05 
12.6% 

(15)  "Dutchess*  Flite  Wear 

(after  10  washings) 

a*  Two-piece  50-50  cotton-wool  underwear 

b.  "Dutchess"  Flite  Wear*  dtyle  T-500,  two-piece*  dacron  butt 
insulation*  medium 

1  1  31.6  101*9  -  76*3  1*78 

2  1  33.3  105*4  -  74.5  2^01 

Average:  I.90 
10.12 
16 .3% 

(16)  Experimental  ft)  ly  at  her  Urethane  Foam  Liner*  U.S.  Rubber  Co. 

(after  10  washings) 


a.  Two-piece  50-50  cotton-wool  underwear 

b.  Two-piece  experimental  liner*  medium 


1 

1 

42.8 

112.3  -  76.0 

1.92 

2 

1 

46.7 

115.0  -  75«o 

1.95 

3 

1 

52.3 

122.5  -  79.0 

1.87 

Average:  1*91 
io. 03 
11.6% 


(17)  Experimental  Flying  Coverall*  CWU-l/P,  with  My  lon-Mllium 
Liner  attached 


a.  'Two-piece  50-50  cotton-wool  underwear 

b.  Experimental  flying  coverall*  CWU-l/P,  and  liner 


1 

2 

3 


1  33.8 

1  36.7 

1  42.4 


110.7  -  77.0 

116.4  -  87.0 

118.5  -  86.5 


2.38 

1.77 

1.67 

Average:  1.93 
10.29 
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(Id)  Experimental  Two-piece  Dynel  Insulation  Liner,  U.S.  hubber 
(after  10  washings) 


1 

1 

45*4 

115.2  -  76.0 

1.97 

2 

1 

41.9 

115.5  -  79.0 

1.99 

3 

1 

40.7 

110.2  -  77.0 

1*81 

Averaget  1 .93 
10.07 
13.6% 


(19)  Ground  Crew  Climatic  Clothing  Assembly 

a.  Two-piece  cotton-wool  underwear.  Style  30J 

b.  Cray  serge  100%  wool  shirt  (A-l)  and  trousers  (ii%l) 

c.  "Jacket  1* 

d.  Collared  jacket,  two  layers  of  wool-backed  nylon, 

wool-to-wool  (“Jacket  2") 

1  1  40*9  112.8  -  75.0  1.93 

2  1  44*6  115.5  -  78.5  1.86 

3  1  47.1  119.3  -  78.0  2.01 

Average:  1.93 
10.05. 
12.6% 

(20)  "Satillite"  Two-piece  Insulated  Underwear  (Outwear  Co.) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  "Satillite"  two-piece  underwear,  Outwear  Co.,  Style  T-100, 

Dacron  butt  insulation,  medium 


1 

1 

32.8 

109.4  -  81.5 

1.93 

2 

1 

36.7 

111.3  -  80.0 

1.93 

3 

1 

31.0 

107.5  -  80.3 

1.99 

Average:  1.95 
10.03 
11.5% 

(21)  Dormer  Jerner  Two-piece  Insulated  Underwear 


a.  Two-piece  50-5°  cotton-wool  underwear 

b.  Dormer  Jerner  Inc.,  two-piece  100%  Dacron  insulated 
underwear,  .arctic  leather  and  Down  Co.,  Style  Wo.  46,  medium 

1  1  3f.j  107.8  -  77.0  1.85 

2  1  40.3  112.5  -  78.0  1.95 

3  1  42.9  117.1  -  79.0  2.04 

Average:  1.95 
10.06 
13.1% 
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Experimental  Jacket,  AMa-1 

a. 

Two-piece  50-50  cotton-wool  underwear 

b. 

Blue  serge  100;.  wool  shirt  (a- 

1)  and  trousers  (E-l) 

c. 

Experimental  jacket,  APik-1 

d. 

standard  cotton  field  trousers 

1 

1 

40.4 

II6.3  -  81.0 

2.00 

2 

1 

37.3 

112.2  -  80.0’ 

1.97 

3 

1 

49.5 

122.4  -  80.5 

1.92 

Average;  I.96 

IO.O3 

±1.552 

(23) 

Experimental  flying  Coverall  (CWU-l/P)  with  Liner,  rayon-sateen 

(180  x  60) 

a.  Two-piece  jO-jQ  cotton-wool 

underwear 

b.  Experimental 

CWU-l/ P  flying  coverall  with  liner 

1 

1 

34 « 4 

IO9.9  -  79o 

2.03 

2 

1 

37.7 

110.2  -  78.0 

1.94 

3 

1 

45.1 

119.9  -  81.0 

1.97 

Average;  I.98 

10.03 

11  *5^® 

(24) 

"oatillite"  Two-piece  Insulated  Underwear  (Outwear  Co.) 

(after  10  washings) 

a.  Two-piece  50-50  cotton-wool 

underwear 

0.  "oatillite" 

two-piece  underwear,  Outwear  Co.,  otyle  T-100, 

Dacron  butt  insulation,  medium 

1 

1 

35 

106.6  -  75.5 

2.04 

2 

1 

42.5 

111.6  -  750 

1.92 

Average;  1.9 8 
10.06 
13. 0/i 


(2 5)  opaoer  Insulated  Coverall,  P/M  0-885 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  Spacer  insulated  coverall,  P/ N  B-885 

c.  Water  barrier  coverall 


2.03 

2.01 


1.97 

Average ; ,2.00 

10.02 


1 

2 

3 


1 

1 

1 


42.7 

49.9 

52.0 


117.8  -  80.0 
121.8  -  78.0 
118. 9  -  74.0 
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(26)  modified  Flight  Clothing  (L.W.  Footer  Sportswear  Co*)  Assembly  3 


a*  Two-piece  50-30  cotton-wool  underwear 

b.  Light  flying  suit*  SFS-1 

c.  Light  jacket*  LW-2A 


1 

1 

44.2 

114.2  -  80.0 

1.69 

2 

1 

37.4 

125.5  -  91.0 

2.15 

3 

1 

35.9 

124.1  -  91.0 

Sal* 

Average:  2*00 


10.20 

no* 

(27)  Modified  (Sealed  Insulation)  Cet-Ma-Down  Suit,  CSU-5/-P 

1  1  34*1  110.6  -  81*5  1.94 

2  1  37*7  110*5  -  78.0  2.01 

3  1  39.3  111.3  -  73.3  2ai 

Average:  2.02 
10.06 
13.02 

(28)  Modified  Flight  Clothing  (L.W.  Foster  Sportswear,  Co.)  Assembly  4 

(after  10  washings) 

a.  Two-piece  50-3°  cotton-wool  underwear 

b.  medium*  woven  urethane  M-3  jacket  and  trousers 

1  1  33.9  102.3  -  71.5  1.97 

2  1  40.7  111.4  -  73.0  2.06 

Average:  2.02 
10.05 
±2.5% 


(29)  Experimental  Coverall  (CWU-l/i3)  with  hayon-Sateen-Millium  Liner 


a.  Two-piece  50-50  cotton-wool  underwear 

b.  Experimental  coverall*  CtfU-1  /£>  with  liner 


1 

1 

46.9 

120.2  -  78.5 

2.05 

2 

1 

35.5 

106.2  -  75.0 

2.02 

J 

1 

38.4 

108.7  -  74.0 

2.07 

Average:  2.05 
10.02 
11.05? 
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(30)  "iblar  Wear"  Two-piece  Liner,  100/4  Dacron 
(Dormer-Werner  Inc*,  Bloomfield,  N.J.) 
(after  10  washings) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  "Kolar  Wear"  Liner 


1 

1 

42*3 

112.6  - 

73.5 

2.07 

2 

1 

43*2 

113.8  - 

76.0 

2.00 

3 

1 

48.3 

11?.7  - 

74.0 

2.08 

Average:  2.03 
10.03 

(31) 

Experimental  flying  Coverall  (CV/U-l/P)  with  Neoprene 
Nylon  Kip  Etop  Liner,  Type  1 

a*  'Two-piece  $0-50  ootton-wool  underwear 
b.  CWU-l/P  flying  coverall  with  liner 

Coated 

l 

1 

34.7 

109.8  - 

81. 3 

1.82 

2 

1 

38*7 

114.4  - 

79.0 

2.13 

3 

1 

42.3 

116.6  - 

76.3 

2^23 

Average:  2.06 
10.16 
17.8/. 

(32)  experimental  itoly ether  Urethane  foam  Liner,  U.B.  Rubber  Co* 

a.  Two-piece  jQ-$Q  cotton-wool  underwear 

b.  Experimental  two-piece  polyether  urethane  foam  liner 


1 

1 

43.0 

119.0 

-  78.3 

2.08 

2 

1 

42.4 

114.7 

-  78.0 

1.97 

3 

1 

43.1 

119.0 

-  77.3 

2.1E 

average:  2.0 6 
+0.06 
+2.9/. 

(33)  Experimental  Two-piece  Dynel  Insulation  Liner,  U*c>.  Kubber  Co. 


a.  ‘Two-piece  30_30  cotton-wool  underwear 
b*  Experimental  Dynel  Insulation  liner,  medium 


1 

1 

38.0 

113.3  -  82.0 

2.02 

2 

1 

39.0 

117.3  -  81.0 

2.12 

3 

1 

43*3 

121.0  -  79.O 

ilXL 

average:  2.10 
10.06 
12.9/. 
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(34)  Ground  Crew  Climatic  Clothing  Assembly 

a.  Two-pieoe  cotton-wool  underwear •  dtyle  303 

b.  Cray  serge  100%  wool  shirt  (a-1)  and  trousers  (£-1) 

c.  "Jacket  1" 

d.  "Jacket  2" 

e.  Collar less  jacket,  two  layers  of  wool  backed  nylon, 

wool-to-wool  ("Jacket  3") 


1 

1 

43.6 

110.2  -  77.5 

1.97 

2 

1 

46.1 

120.7  -  78.0 

2.16 

3 

1 

45*8 

121.7  -  78.5 

illZ 

Average:  2.10 
10.09 
±4*4% 


(35)  Modified  Ground  Crew  Climatic  Clothing 

a*  Two-pieoe  50-5°  cotton-wool  underwear 

b.  Cray  serge  100%  wool  shirt  (a-1)  and  trousers  (£-1) 

c.  "Jacket  1",  light  weight 

d.  Modified  "Jacket  2",  intermediate 

1  1  36.1  107.2  -  75.0  2.06 

2  1  39.3  113.1  -  77.0  2.1k 

Average:  2.10 

io.  04 
11.9% 

(36)  U.o,  Rubber  Co.  Two-piece  Insulated  Underwear,  USH-W-200 

urethane  plastic  foam  insulation,  medium 

1  1  37.5  107.5  -  74.5  2.02 

2  1  40.6  111.2  -  73*0  2.21 

Average:  2.12 
10.10 
14.7% 

(37)  "^underwear"  Two-piece  Liner,  (tubular  quilting.  Nylon  shells, 

quilted  with  100%  Dacron  (fiberfold) 

(after  10  washings) 


a.  Two-piece  50-5°  cotton-wool  underwear 

b.  "^underwear"  two-piece  liner 


1 

1 

35.7 

115.4  -  81.5 

2.23 

2 

1 

34.7 

111.0  -  79.0 

2.15 

3 

1 

29.8 

107.2  -  81.0 

22 

2.02 

Average:  2.13 
10.08 
1J  .8% 
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(38)  Navy  Assembly  for  Very  Cold  Weather 


a*  Waffle  knit  standard  two-piece  underwear,  A-l,  medium 

b.  Jacket  (A-l)  and  trousers  (X-34).  medium-regular,  without  buttoned- 
in  liner  in  jacket 


1 

1 

36.8 

111.6  -  76.0 

2.29 

2 

1 

35.9 

IO8.3  -  73.0 

2.17 

3 

1 

45.9 

118.0  -  78.3 

1.96 

Averages  2.14 
10.12 
15.6% 


(39)  Experimental  Polyurethane  Jacket,  Ma-1  (3,3  oz.  Nylon  lined),  DuPont 

a*  Two-piece  $0-50  cotton-wool  underwear 

b.  Cray  serge  100%  wool  shirt  (A-l)  and  trousers  (£-1) 

c.  Standard  cotton  field  trousers 

d.  Experimental  jacket  (MA-1) 

1  1  38.1  119.6  -  83.0  2.11 

2  1  33.7  112.2  -  80.3  2.21 

Averages  2.16 
±0.05 
12.3% 

(40)  Dormer  Werner  Two-piece  Insulated  Underwear 

(after  10  washings) 

a.  Two-piece  30-50  cotton-wool  underwear 

b.  Dormer  Werner  Inc.,  two-piece  100%  Dacron  insulated  underwear, 

arctic  feather  and  Down  Co.,  Style  No.  46,  medium 

1  1  34.9  102.8  -  70.3  2.16 

2  1  39.7  111.3  -  74 .3  2^16 

averages  2.16 
+0.00 
+0.0% 

(41)  ".-/underwear"  Two-piece  liner  (tubular  quilting,  nylon  shells 

quilted  with  100/.  Dacron  fiberfold) 


a.  Two-piece  30-30  cotton-wool  underwear 

b.  "Wunderwear"  two-piece  liner 


1 

1 

40.7 

116.4  -  78.3 

2.21 

2 

1 

41.2 

118.3  -  80.0 

2.17 

3 

1 

42.8 

123.7  -  83.3 

2.20 

Average:  2.19 
+0.02 
+0.9% 
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(42)  "Dutchess"  Elite  Wear 


a*  Two-piece  50-50  cotton-wool  underwear 

b.  "Dutchess"  Elite  Wear,  Style  T-500,  two-piece.  Dacron  butt 
insulation,  medium 


1 

1 

30.6 

109.5  -  80.5 

2.23 

2 

1 

33.5 

111.5  -  80.0 

2.20 

3 

1 

35.6 

115.2  -  82.0 

2.18 

Average:  2.20 
10.02 
10.9% 

(43) 

"Comfortall"  Two-piece  Liner  (Tempron  Clothing- 
Budd  Insulated  Products,  Inc.,  Larchmont,  N.Y.) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  "Comfortall"  two-piece  liner 

1 

1 

45*4 

121.3  “  80.0 

2.11 

2 

1 

38.0 

118.5  -  82.0 

2.27 

3 

1 

40.8 

116.4  -  77 .5 

2^25 

Average:  2*21 
10.07 
+3.2% 


(44)  "Eskimo  Brand*  Two-piece  Liner  (Brooks  Insulating  Clothing  Co.,  New  York.N.Y.) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  "Eskimo  Brand"  two-piece  liner 

1  1  32.6  107.6  -  77.0  2.20 

2  1  39.9  116.1  -  78.5  2.21 

3  1  42.9  123.1  -  80.0  2.40 

Averages  2.27 
10.09 
13*9* 

(45)  "iWinterseal"  Two-piece  Liner  (Refrigerator  Clothing  Co.,  New  York,  N.Y. ) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  "Winterseal"  two-piece  liner,  medium 

123.2  -  82.0  2.15 

120.3  -  81.5  2.29 

119.7  -  84.0  2.36 

average:  2.27 
10.08 
13.5% 


1 

2 

3 


1 

1 

1 


44.7 

40.1 

36.1 
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(46)  "Polar  Wear*  Two-piece  Liner  (100)2  Dacron*  Dormer -Werner,  Inc** 

Bloomfield*  N*J.) 

a*  Two-piece  3°-3°  cotton-wool  underwear 
b.  "Polar  Wear"  two-piece  liner*  medium 

1  1  37*8  112*4  -  75*0  2.36 

2  1  39*9  118.6  -  80.0  2.29 

3  1  42.9  124.3  -  82.5  2.31 

Averaget  2*32 
10.03 
11.3% 

(47)  "Wunderwear"  Two-piece  Dacron-filled  Liner*  (tan*  3*3  construction) 
a.  Two-piece  30-3°  cotton-wool  underwear 


b. 

"Wunderwear* 

two-piece  liner 

1 

1 

41.2 

127.9 

-  80.0 

2.41 

2 

1 

44.1 

129.9 

-  79.5 

2.33 

3 

1 

46.6 

130.8 

-  80.0 

2*12 

Average : 

2.32 

+0.08 

±3*4% 

(48) 

Get-Me-Down  Suit 

(CGU-4/P)  and  Trilock  Spacer 

Coverall 

1 

1 

38.2 

113.8 

-  79.0 

2.28 

2 

1 

41.8 

118.4 

-  77.0 

2.36 

Average: 

2.32 

+0.04 

±1.756 

(49) 

U.c 

>•  Rubber  Two-piece  Insulated  Underwear,  USR-W-200 

a. 

Two-piece  30-30  cotton-wool  underwear 

b. 

USR-W-200  Jacket  and  trousers 

*  urethane  plastic  insulation. 

nylon  outer  shell*  medium* 

U.S.  Rubber 

Co. 

1 

1 

30.3 

IO8.3 

-  79.3 

2.24 

2 

1 

32.7 

114*0 

-  81.3 

2.37 

3 

1 

36.O 

112.9 

-  77.0 

2.38 

Average : 

2.33 

+0.06 

+2.6% 
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(5°)  "Weatherall"  Two-piece  Liner  (3O-70  Acetate-Virgin  Wool, 

Outdoor  Products  Co.,  Bloomfield,  N.J.) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  "Weatherall"  two-piece  liner,  medium 

1  1  33.6  119,3  -  83.5  2,59 

2  1  41.7  120.2  -  81.0  2.20 

3  1  42.1  122.3  -  82.0  2.27 

Average:  2.35 
10.16 
16.8% 

(51)  Experimental  Intermediate  Assembly  (Vibrafoan,  U.B.  Rubber  Co.) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  Cray  serge  100%  wool  shirt  (A-l)  and  trousers  (E-l) 

c.  Experimental  Vibrafoan  field  jacket 

d.  standard  cotton  field  trousers 


1 

1 

37.7 

117.7  -  81.0 

2.31 

2 

1 

34.6 

116.0  -  81.5 

2.38 

3 

1 

39.5 

121.1  -  81 .5 

2.89 

Average:  2.36 

10.03 

±1.3* 

(52) 

Modified  B-78  Coverall  (1/8"  Durolite,  U.B.  Rubber  Co.) 

a. 

Two-piece  80-20 

cotton-wool  underwear 

b. 

Blue  serge  100% 

wool  shirt  (A-l) 

and  trousers  (E-l) 

c. 

Modified  B-78  coverall 

1 

1 

43.4 

115.4  -  72.5 

2.36 

2 

1 

36.2 

110.5  -  73*0 

2.5Q 

3 

1 

42.1 

118 .5  -  78.0 

2.27 

Average:  2.37 

10.08 
13. 7/o 

(53) 

Experimental  fblyurethane  Jacket  (MA- 

■1,  l\lylon-Wool  Lined,  DuTbnt ) 

a. 

Two-piece  50-50 

cotton-wool  underwear 

b. 

Cray  serge  100% 

wool  shirt  (a-1) 

and  trousers  (E-l) 

c. 

otandard  cotton 

field  trousers 

d. 

Experimental  MIA- 

■1  jacket 

l 

1 

38.2 

118.6  -  82.0 

2.21 

2 

1 

31.3 

113.8  -  80.0 

2.64 

3 

1 

32.7 

115.1  -  83.O 

2.93 

Average:  2. 41 
10.17 
17.1% 
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(54)  Experimental  Intermediate  Assembly,  U.o.  Rubber  Co* 

a*  'rwo-piece  50-50  cotton-wool  underwear 

b.  Cray  serge  100%  wool  shirt  (a-1)  and  trousers  (E-l) 

c.  Experimental  field  jacket,  Insul  Air,  U.B.  Rubber  Co. 
d*  standard  cotton  field  trousers 


1 

1 

40.1 

123.6  - 

83.0 

2.43 

2 

1 

39.3 

120.4  - 

79.5 

2.52 

3 

1 

40.2 

120.6  - 

81 .3 

2.30 

Average:  2*42 
±0.08 
±3  »3/» 


(55)  Wavy  Assembly  for  Very  Cold  Weather 


a*  standard  waffle  knit  two-piece  underwear,  A-1,  mediup 
b.  Jacket  (a-1)  with  buttoned-in  liner  and  trousers  (X-54)»riiedium 


1 

1 

31.7 

110.1  - 

79.0 

2.33 

2 

1 

33.2 

115.7  - 

80.5 

2.37 

3 

1 

33.2 

121.0  - 

830 

2i5i 

Average : 

2.43 

±0.11 
±4 .5% 

(56) 

Modified  Flight  Clothing  (L.W. 

Foster  Sportswear  Co.) 

Assembly  5 

(after  10  washings) 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  Blue  serge  100%  wool  shirt 

(a-1)  and  trousers(E-l) 

c.  Medium  woven  urethane  Mr  3 

jacket  and  trousers 

1 

1 

31.9 

107.1  - 

73.5 

2.55 

2 

1 

42.1 

107.7  - 

66.5 

Average : 

2.32 

2.44 

±0.12 

±4*9/® 

(37) 

"Wunderwear"  Dacron-filled  Liner,  O.D. 

(after  10  washings) 

1 

1 

26.1 

114.0  - 

83.O 

2.49 

2 

1 

22.7 

109.5  - 

83.O 

2.43 

3 

1 

44.3 

137.6  - 

83.O 

Average: 

2.46 

2.46 

±0.02 
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(38)  Ventilating  Garment  Assembly  (as  used  in  oold  chamber  testa,  using  heated 
ventilating  air) 

a.  Two-piece  30-30  cotton-wool  underwear 

b.  Ventilating  garment  (Ma-2) 

o.  Heavy  parka  (W-2a)  and  trousers  (D-1A) 

d.  Cotton  flight  oap 

e.  Green  mitten  insert 

f.  Heavy  two-piece  mitten  set,  arotio  wear 

g.  Medium  weight  wool  socks 

h.  Heavy  weight  wool  socks 

i.  Flying  boots  (A-6a),  large 


1 

1 

43.7 

127.8 

-  82.0 

2.54* 

2 

1 

46.9 

132.0 

-  83.O 

2.33 

3 

1 

31.8 

136.2 

-  83.O 

2.47 

Average*  2*31 

10.03 

11.2% 

(39) 

standard  Intermediate  Assembly 

a. 

Two-piece  30-30  cotton-wool  underwear 

b. 

Gray  serge  100%  wool  shirt  (a-1)  and  trousers  (E-l) 

c. 

standard 

field  jacket  with  buttoned' 

-in  wool  pile  liner 

d. 

standard 

cotton  field  trousers 

1 

1 

37.7 

118.7 

-  81.0 

2.39 

2 

1 

38.3 

122.7 

-  82.3 

2.33 

3 

1 

31.9 

112.4 

-  79.0 

2.62 

Average*  2.32 

10.08 

13.2% 

(60) 

Experimental 

Jacket,  MA-1,  rblyur ethane 

,  Lined 

with  3.3 

oz.  Wylon,  Dupont 

a. 

Two-pieoe  30-30  ootton-wool  underwear 

b. 

Blue  serge  100%  wool  shirt  (A-1)  and  trousers  (E-l) 

c. 

Heavy  fli 

.ght  trousers  (D-1a) 

d. 

Experimental  MA-1  jacket 

1 

1 

30.2 

119.7 

-  87.0 

2.64 

2 

1 

34.9 

121.6 

-  84.0 

2.63 

3 

1 

39.9 

124.7 

-  84.O 

2.45 

Average*  2*37 
10.08 
23.1# 


•mean  effective  clo  (X  cloja) 
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(61)  Navy  Dark  Green  /lying  ouit  (Curtis-Wright) 

a*  Two-piece  50-5°  cotton-wool  underwear 

b.  Blue  serge  lOOii  wool  shirt  (A-l)  and  trousers  (£-1) 

c.  Dark  green  Navy  flying  suit 

1  1  38.0  121.0  -  80.5  2.59 

2  1  29.8  115.0  -  83.O  2.62 

3  1  40.9  119.4  -  79.0  2.90 

Averages  2.57 
±0.05 
il.9* 

(62)  Experimental  Jacket,  jyk-1,  iblyurethane ,  Nylon-Wool  Lined 

a.  Two-piece  jQ-jQ  cotton-wool  underwear 

b.  Blue  serge  100/.  wool  shirt  (A-l)  and  trousers  (£-1) 

c.  Heavy  flight  trousers  (D-1a) 

d.  Experimental  MA-1  jacket 


1 

1 

33.8 

121.1  -  89.O 

2.69 

2 

1 

42.2 

127.6  -  89.O 

2.49 

3 

1 

37.7 

129.7  -  87.0 

2.80 

Average;  2.66 
10.11 
14.1 % 

(63)  "Wunderwear"  Two-piece  Insulated  Underwear 
(after  10  washings) 


a.  Two-piece  50-3°  cotton-wool  underwear 

b.  "Wunderwear"  jacket  and  trousers,  tan  color,  3  A  3  construction, 

dacron  insulation,  medium 

1  1  30.7  .111.3  -  78.0  2.65 

2  1  33.4  116.6  -  80.0  2.69 

3  1  34*3  121.1  -  82.5  2.76 

Average;  2.70 
±0.04 
±l.5< 

(64)  Modified  Flight  Clothing  (L.W.  Foster  oportswear  Co.)  Assembly  4 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  Medium  woven  urethane  M-3  jacket  and  trousers 

1  1  33.9  118.1  -  79*0  2.86 

2  1  32.7  119.9  -  84.0  2.69 

3  1  33.0  124.7  -  83.0  2.81 

Averages  2.79 
10.06 
12,2% 
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(6 3)  Two-piece  Wavy  Flying  Suit,  MIL-S-18342A  (AER) 

a*  Two-piece  30-30  cotton-wool  underwear 

b.  Blue  serge  100#  wool  shirt  (a-1)  and  trousers  (&>1) 

c.  Wavy  flying  jacket  (40-L)  and  trousers  (34**L) 

3.03 
2.80 
2.63 

Average:  2.83 

±0.14 

±4.9* 

(66)  Modified  Flight  Clothing  (L.W.  Foster  Sportswear  Co.)  Assembly  5 


1 

2 

3 


1 

1 

1 


26.1 

39.2 

29.3 


U4.3  -  83.0 
117.2  -  78.3 
114.0  -  82.0 


a.  Two-piece  30-30  cotton-wool  underwear 

b.  Blue  serge  100#  wool  shirt  (A-l)  and  trousers  (E-l) 

c.  Medium  woven  urethane  Mr3  jacket  and  trousers 


1 

1 

21.6 

103.6  -  80.0 

2.96 

2 

1 

19.7 

107.0  -  84.O 

2.91 

3 

1 

23.6 

112.0  -  84.0 

2.97 

Average:  2.93 
±0.02 
±0.7% 


(67)  fiCAF  Heavy  (Zone  VII)  Two-piece  Flying  Suit 

a.  Two-piece  30-30  cotton-wool  underwear 

b.  Gray  serge  100a  wool  shirt  (A-l)  and  trousers  (E-l) 

c.  RCAF  two-piece  flying  suit,  jacket  and  trousers  zipped 

together 

1  1  29.4  116*3  -  81.0  3.01 

2  1  29.I  113.8  -  81.3  2.94 

3  1  29.7  118.1  -  83.0  2.93 

Average:  2.97 
±0.03 
±1.0# 
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IMBULaTIQN  TESTS  Of  HEAVY  (BODY)  CLOTHING  (more  than  1.0  do) 


TJSST 

WO.  MODEL  <4  •  T  -  T  I 

_ b  8  a  8 


(1)  Dynel  Insulated  Coverall,  MD-JA 


a.  Two-piece  3°-30  cotton-wool  underwear 

b.  Blue  serge  100*  wool  shirt  (a-1)  and  trousers  (£-1) 

c.  Dynel  insulated  coverall  (tight  fit  in  shoulders),  MD-3A 


1 

1 

35.5 

115.6  -  75.5 

2.79 

2 

1 

30.2 

116.1  -  76.3 

3.35 

3 

1 

29.1 

111.5  -  78.o 

2.86 

Average:  3. 00 


±0.23 

±7.6* 

(2)  Standard  Impermeable  Assembly 

a.  Two-piece  30-50  cotton-wool  underwear 

b.  Anti-0  suit  (G-4B),  med.-reg. 

c.  Ventilating  garment,  (Ma-1) 

d.  Gray  Wavy  liner,  size  46 

e.  Anti-exposure  suit  (ly2t-4) 

f.  Flight  helmet  (B-l) 

g.  Wool  knit  gloves 

h.  Heavy  wool  socks 

i.  Bristolite  boots 


1 

1 

38.5 

125.5  -  79.5 

3.04* 

2 

l 

40.8 

128.7  -  78.7 

3.04 

3 

1 

41.5 

130.8  -  81.0 

3.06 

Average:  3 .04 
±0.01 
±0 .3% 

(3)  Modified  flight  Clothing  (L.W.  Foster  Sportswear  Co.)  Assembly  7 


a.  Two-piece  30-50  cotton-wool  underwear 

b.  Medium  jacket  and  trousers,  Jyj-3 

c.  White  parka,  B-4 


1 

1 

22.9 

113*3  -  86.0 

3.08 

2 

1 

23.6 

117.8  -  90.0 

2.94 

3 

1 

25.9 

122.3  -  89.0 

3.27 

Average:  3*1° 
±0.12 
±3.952 

♦mean  effective  clo  (I  clo) 

m 
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(4)  Two-piece  Norwegian  Survival  Kit  insulation 

a.  Two-piece  5°-50  cotton-wool  underwear 

b.  Gray  serge  100%  wool  shirt  (a-1)  and  trousers  (E-l) 

c.  Heavy  flight  jacket  (N-2)  and  trousers  (D-l) 

d.  Two-piece  Norwegian  survival  kit  insulation 

1  1  35.1  114*6  -  72.0  3.05 

2  1  33* 9  116.9  -  75 *0  3*12 

3  1  37.0  124.9  -  78.0  3.22 

Average:  3.1 3 
10.07 
12.2% 

(5)  Modified  Flight  Clothing  (L.W.  Foster  Sportswear  Co.)  Assembly  6 


a.  Two-piece  50-50  cotton-wool  underwear 

b.  Blue  serge  100%  wool  shirt  (A-1)  and  trousers  (E-l) 

c.  Heavy  jacket  and  trousers,  H-3A 


1 

1 

I8.9 

100,8  -  77.0 

3.18 

2 

1 

23.I 

113.1  -  84.0 

3.19 

3 

1 

25.5 

121.3  -  90.0 

1*22 
Average:  3.15 
10.04 
11.3% 

(6)  Modified  Fligit  Clothing  (L.W.  Foster  Sportswear  Co.)  Assembly  6 
(After  10  washings) 


a.  Two-piece  5°-50  cotton-wool  underwear 

b.  Blue  serge  100%  wool  shirt  (A-1)  and  trousers  (E-l) 

c.  Heavy  jacket  and  trousers,  Hp*3A 

1  1  33*5  122.2  -  81.5  3.06 

2  1  3°»2  118.5  -  80.0  3.24 

Average;  3. 15 
10.09 
12.9% 

(7)  Experimental  Down-Filled  Coverall  (SAC) 

a.  Two-piece  50-5°  cotton-wool  underwear 

b.  Blue  serge  100%  wool  shirt  (A-1)  and  trousers  (E-l) 

c.  Experimental  down-filled  coverall 

1  1  34.2  126.3  -  83.O  3.29 

2  1  31*1  120.4  -  82.0  3.12 

3  1  28.7  118.8  -  83.0  3.15 

Average:  3*22 
10.11 
±3.4% 
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(8)  Madified  flight  Clothing  (L.W.  foster  Sportswear  Go*)  Assembly  7 

(after  10  washings) 

a*  Two-piece  50-50  cotton-wool  underwear 
b*  Medium  Jacket  and  trousers,  M-3 
c*  White  parka,  f-4 

1  1  34*5  118.3  -  74*5  3*22 

2  1  37.3  124.0  -  76.0  3*28 

Average*  3.25 

iO.03 

±0*9% 

(9)  Navy  Clothing  for  Extress  Cold  Weather 


a*  Two-piece  30-50  cotton-wool  underwear 

b*  Wavy  jacket  and  trousers  for  intermediate  cold  weather 

c*  Wavy  jacket  and  trousers  for  extreme  cold  weather 


1 

1 

26*9 

115*8  -  81.0 

3.30 

2 

1 

31*6 

120.2  -  79 .5 

3.28 

Average:  3.29 

±0.01 

±0.3# 

(10) 

Encapsulated  Seat  Survival  Clothing  (Hagen) 

a* 

T-shirt  and  shorts 

b. 

Flight  alert  suit. 

size  40H 

c. 

Down-filled  suit  with  hood 

d. 

Wool  knit  gloves 

e. 

Down  filled  mitten 

f. 

Wool  socks 

1 

1 

27.2 

111.7  -  75.5 

3.41 

2 

1 

32*5 

118.4  -  77.0 

3.24 

3 

1 

37*0 

123.4  -  75.5 

3.30 

Average:  +^»^* 

±l!82 

•mean 

effective  clo  value  (I  clo^) 
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(11)  Modified  flight  Clothing  (L.W.  Foster  Sportswear  Co.)  Assembly  8 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  Heavy  jacket  and  trousers,  H-3* 

c.  White  parka,  P-4 

1  1  23.1  109.5  -  79.5  3.32 

2  1  31.2  121.5  -  80.5  3.3 6 

Average:  3*34 
10.02 
10. 6% 


(12)  Oround  Crew  Climatic  Clothing  Assembly 


a.  Two-piece  50-5°  cotton-wool  underwear,  style  3°3 

b.  Cray  serge  100/4  wool  shirt  (A-l)  and  trousers  (E-l) 

c.  "Jacket  1" 

d.  Parka  ("Jacket  4")  and  trousers  (wool  backed  nylon  inner  shell, 
wool  frieze  insulation,  neoprene  coated  rip  stop  outer  shell) 

3.35 
3.31 
3.  SO 

Average:  3*35 
10.06 
11.8* 

(13)  "Wunderwear"  Two-piece  Insulated  Underwear 


1 

2 

3 


1 

1 

1 


24.7 

27.7 
30.5 


110.4  -  78.0 
107.0  -  71.0 

111.5  -  70.0 


a.  Two-piece  50-5°  cotton-wool  underwear 


b.  "Wunderwear"  jacket 
Dacron  insulation 

and  trousers 

,  O.D. 

color,  4*4  construction, 

1 

1 

32.6 

118.8 

-  77.0 

3.26 

2 

1 

41.5 

128.9 

-  76.0 

3.24 

3 

1 

36.9 

127.1 

-  76.5 

3. 94 

Average:  3 .35 


10.13 

13.9% 
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(14)  standard  aF  ibrmeable  Assembly 


a.  Two-piece  50-50  cotton-wool  underwear 

b.  Anti-G  suit  (G-4B) 

c.  Ventilating  garment  (Mi-1) 

d.  Heavy  flight  jacket  with  hood  (N-3)  and  trousers  (D-1A) 

e.  Flight  helmet  (B*l) 

f.  tfool  knit  gloves 

g.  Heavy  wool  knit  socks 

h.  Brostolite  boots 


1 

40.7 

133.0  -  71.0 

3.30* 

1 

45.9 

132.4  -  76.0 

3.14 

1 

36.1 

127.9  -  75.0 

3*87 

1 

45.4 

131.8  -  73 *5 

3.30 

Average:  3*40 
+0.23 
i6.8% 

(15)  •hayon  Acetate  hatting  Coverall,  MD-3A 

a.  Two-piece  50-50  cotton-wool  underwear 

b.  Blue  serge  100/4  wool  shirt  (a-1)  and  trousers  (£-1) 

c.  cayon  Acetate  Batting  coverall,  MD-3A,  Medium 

1  1  36.4  127.4  -  83.0  J.07 

2  1  30.3  122.7  -  8O.5  3.66 

3  1  26.5  115.6  -  79.0  i.51 

Average:  3*41 
10.25 
+7.3* 

(16)  Experimental  Heavy  Flying  Suit  (N-2{  £-1;  5/l6"  thick) 


a.  Two-piece  50-5°  cotton-wool  underwear 

b.  Cray  serge  100*  wool  shirt  (a-1)  and  trousers  (£-1) 

c.  Experimental  heavy  flight  jacket  (N-2)  and  trousers  (0-1) 


1 

2 


3 


1 

1 

1 


30.9 

33.5 

28.9 


117.1  -  76.0 

120.4  -  76.0 

117.5  -  78.0 


3.41 

3.40 

1*52 

average:  3. 44 
+0.05 
ii.5* 


♦Mean  effective  clo  (1  clo  ) 

m 
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(17)  Experimental  Jshcapsulated  Seat  survival  Clothing*  Style  X*  Model  II 


a*  Two-piece  "WOHaK"  Brynje  Underwear*  T-shirt,  long  trousers,  med* 

b.  flight  alert  suit 

c.  Down-filled  one-piece  suit  with  hood 

d.  Down-filled  mitten,  right  hand  with  trigger  finger 

e.  Three  pairs  heavy  wool  sooks,  felt  muffle  sock  and  down-filled  boots 

1  21.9  111.9  -  80.0  j.57 

1  25.9  115.5  -  79.0  3.56 

1  29.8  120.9  -  80.0  l.hA 

Average*  3*52 
10.06 
n.  7% 


1 

2 

3 


(18)  Modified  Flight  Clothing  (L.itf.  Foster  Sportswear  Co.)  Assembly  8 

a.  Two-piece  30-5°  cotton-wool  underwear 

b.  Heavy  jacket  and  trousers,  H-Ja 

c.  White  parka,  £-4 

1  1  32.9  126.8  -  82.0  3.31 

2  1  32.9  120.9  -  75*0  3.61 

Average*  3I36 
10.03 
±l.k% 

(19)  dround  Crew  Climatic  Clothing  Assembly 

a.  Two-piece  30-5°  cotton-wool  underwear 

b.  dray  serge  100%  wool  shirt  (a-1)  and  trousers  (S-l) 

c.  "Jacket  1" 

d.  "Jacket  2" 

e.  "Jacket  3" 

f.  "Jacket  4"1  and  heavy  trousers 

Calculated 
value*  3«8o 

(2D)  Modified  Oround  Crew  Climatic  Clothing 

a.  Two-piece  30-50  cotton-wool  underwear 

b.  dray  serge  100%  wool  shirt  (a-1)  and  trousers  (S-l) 

c.  Heavy  jacket,  parka  type,  0/4)*  and  trousers 
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(21)  British  Orally  Inflatable  Anti-Exposure  Suit  (P.  Frankenstein) 

inflated  to  6 -33  cm 

a*  Two-piece  50a,50'  cotton-wool  underwear 

b.  Blue  serge  10QA  wool  shirt  (A-l)  and  trousers  (E-l) 
o.  Heavy  flight  jacket  (N-3,  large-short)  and  trousers  (D-l) 
d.  British  orally  inflatable  anti-exposure  suit 

1  1  jO.l  121.7  -  75.0  4*09 

2  1  34.1  123.5  -  75-0  3.70 

3  1  29.2  116.7  -  78.0  3.40 

average 13.73 
+0.24 
16.4# 

(22)  British  Orally  Inflatable  Anti-Exposure  ouit  (p.  Frankenstein) 

inflated  to  2-4  om  HgO 

a.  Two-piece  30-5°  cotton-wool  underwear 

b.  Blue  serge  100a  wool  shirt  (A-l)  and  trousers  (£-1) 

c.  Heavy  flight  jacket  (N-3.  large-short)  and  trousers  (D-l) 

d.  British  orally  inflatable  anti-exposure  suit 

1  1  28.0  120.7  -  8O.5  3.74 

2  1  23.3  117.2  -  81.0  3.72 

Average: 3. 73 
10.01 
10.3# 

(23)  Experimental  Encapsulated  Beat  Burvival  Clothing,  Btyle  II.  i^odel  I 

a.  Two-piece  "NOHaX"  Drynje  underwear.  T-shirt,  long  trousers,  med. 

b.  Flight  alert  suit 

c.  Down-filled  jaoket  with  hood,  and  trousers 

d.  Down-filled  one  finger  mitten 

e.  Two  pairs  heavy  wool  socks  and  down-filled  boots 

1  1  32.8  127.2  -  79*0  3*74 

2  1  23.8  118.9  -  84.0  3.73 

3  1  26.1  116.3  -  76.0  3.99 

Average:  3.82* 
10.11 
12.9* 

*  Mean  effective  clo  (1  clom) 
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(24)  Experimental  Down-Filled  Coat*  Aqua  Colored 


a.  Cotton  T-shirt  and  shorts 

b.  One-piece  flying  suit  (K-2B) 

c.  Experimental  dovrn-filled  00a t 


1 

1 

21.3 

114*1  -  82.0 

3.96 

2 

1 

17.8 

109.0  -  83.0 

3*66 

3 

1 

19.5 

115.9  -  83.3 

3.98 

Average: 3. 84 

+0.13 

±3.955 

12 3) 

Experimental  Down-filled 

Coat 

a. 

T-shirt  and  shorts 

b. 

K-2B  coverall 

c. 

Experimental  down-filled  coat 

1 

1 

19.3 

113.0  -  29.3 

3.98 

2 

1 

19.1 

112.1  -  83.0 

4.01 

3 

1 

17.8 

109.0  -  83.0 

3.43 

4 

1 

21.3 

114.1  -  82.0 

3.96 

Average:  J .83 
+0.21 
±5-5% 


(26)  Comma rcial  Type  rkrioa  (N-3)  and  Trousers 
Om  F.  Nierni  Co..  Seattle.  Wash). 


a.  Two-piece  30-3°  cotton-wool  underwear 

b.  experimental  (coumercial  type)  parka  (N-3)  and  trousers 


1 

1 

27.3 

119.3  - 

81.0 

3.63 

2 

1 

26.3 

118.2  - 

77.0 

4.14 

3 

1 

23.3 

118.9  - 

78.3 

4.23 

Average:  4*00 
+0.25 
±(>.3% 


(2'7)  British  Orally  Inflatable  Anti-Exposure  Suit  (JP.  Frankenstein) 
uninflated 


a.  Two-piece  30-3°  cotton-wool  underwear 

b.  Blue  serge  100,4  wool  shirt  (A-l)  and  trousers  (E-l) 

c.  heavy  flight  jacket  (N-3)»  large-short,  and  trousers  (D-l) 
d*  British  orally  inflatable  anti-exposure  suit 

1  1  29.4  123.3  -  81*0  3.75 

2  1  30.7  126.8  -  78.3  4.16 

3  1  34.3  133.4  -  79.0  4.20 

Average:.  4.04 

±0.19 

±4.755 
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(28)  Experimental  i&icapsulated  Beat  Clothing  (Hagan) 


a*  Two-piece  •WORkK"  Brynje  underwear,  T-shirt,  long  trousers,  medium 

b.  Flight  alert  suit 

c.  Down-filled  one-piece  suit  with  hood 

d.  Down-filled  mitten,  right  hand  with  trigger  finger 

e.  Three  pairs  heavy  wool  socks,  felt  muffle  sock  and  down-filled  boots 


1 

1 

20.0 

109.2  -  75.5 

4.41 

2 

1 

25.3 

114.0  -  77.0 

3. 72 

3 

1 

27.3 

118.2  -  73.0 

h.09 

Average:  4*07* 
10.24 
15.93 

TABLE  4 


INSULATION  TESTS  OF  SLEEPING  BaCS 

TEST 

WO.  MODEL  U  »  T  -  T  I 

T3  s  a  g 


(1)  Sleeping  Bag-Life  Raft  Combination 


a.  Rude  sitting  copper  manikin 

b.  Sleeping  bag-life  raft  combination  (Irving  Air  Chute  Co.) 


1 

2 

34.8 

99.7  -  81.0 

0.86 

2 

2 

48.1 

101.8  -  78.0 

0.73 

3 

2 

55.9 

110.0  -  85.0 

0.58 

Average:  0.72 
10.10 
1143 

(2)  Sleeping  Bag-Life  Raft  Combination 


a.  Rude  sitting  copper  manikin  wrapped  in  28  ft  parachute  canopy 

b.  Sleeping  bag-life  raft  combination  (Irving  Air  Chute  Co.) 


1 

2 

27.1 

109.1 

-  87.0 

1.72 

2 

2 

29.6 

110.3 

-  81.5 

2.21 

3 

2 

32.0 

109.6 

-  81.0 

1.96 

Average :  I.96 

10.16 
18.23 

*  Mean  effective  clo  (I  clo  ) 

nr 
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(3)  Experimental  folyurethane  Derivative  Filled  Sleeping  Bag 


a.  Man  in  supine  position 

b.  Standard  aF  50-50  cotton-wool  underwear 

c.  Experimental  sleeping  bag 


1 

1 

26.6 

116.1  -  80.0 

3*39 

2 

1 

28.9 

120.8  -  80.3 

3.51 

3 

1 

24.0 

112.9  *  81.0 

2i2L 

Average:  3*40 

±0.07 

±2.1% 

(4) 

Survival  Sleeping  Bag, 

MC-1 

a.  Nude  standing  copper  manikin 

b.  MC-1  sleeping  bag, 

100%  downfilled, 

fluffed  10  times 

,  having 

been  pressure-packBd  (200  psi) 

1 

1 

23.2 

111.6  -  73.5 

3.97 

2 

1 

27.1 

113.8  -  76.3 

3. 78 

3 

1 

35.7 

128.4  -  78.0 

3.66 

Average:  3. 80 
±0.11 
+2.9% 


(3)  Experimental  Sleeping  Bag  ,  350  in'* 


a*  Man  in  supine  position 

b.  Two-piece  30-5°  cotton-wool  underwear 

c.  Experimental  sleeping  bag 


1 

1 

35.7 

134.4  - 

79.0 

4.00 

2 

1 

31.8 

120.1  - 

80.0 

4.07 

3 

1 

29.4 

125.6  - 

76.0 

4.41 

Average  >  4*16 

±0.17 
±4.12 

(6)  Survival  Sleeping  Bag.  MC-1 


a.  Nude  standing  copper  manikin 

b.  MC-1  sleeping  bag,  100%  downfi lied,  fluffed  10  times 


32.2 

122.4  -  70.0 

4.33 

34.1 

127.1  -  71.5 

4*34 

28.9 

119.8  -  71.5 

4.46 

Average:  4*38 

40 

±0.05 

±1.1% 

Table  5 


IWrfUlaTIUM  TESTE  OF  HEaDGEaR 


TiioT 

WO. 

MODEL 

V 

Xs  “  Ta 

1 

g 

U) 

Down  billed  Detachable  Hood.  Universal 

oize  (Gray  Manufacturing  Co.) 

1 

2 

22.2 

101.8  -  84.8 

1.85 

2 

2 

21.3 

100.7  -  86.0 

1.56 

3 

2 

18.9 

96.3  -  84.0 

Average : 

1.49 

I.63 

±0.14 

±8.6jm 

(2) 

Experimental  Flying  Helmet  Mul-3#  ventilated 

1 

2 

73.8 

133.0  -  77.0 

1.79 

2 

2 

68.3 

125.0  -  76.3 

1.64 

3 

2 

50.4 

114.3  -  74.0 

1.93 

Average: 

1.79 

10.10 

±5»6?« 

(3) 

Experimental  Flying  Helms t  Ma-3»  non-ventilated 

1 

2 

73.8 

137.0  -  77.3 

I.96 

2 

2 

68.3 

127.0  -  69.0 

2.07 

3 

2 

30.4 

119.3  -  70.0 

Average : 

2.17 

±0.21 

19.7* 

(4) 

Fli^at  Helmet  Mia-3 » 

ventilated 

1 

2 

68.3 

132.0  -  73.0 

2.03 

2 

2 

30.4 

126.0  -  77.0 

2.45 

J 

2 

39.7 

129.0  -  76.0 

2,12 

Average : 

2.22 

±0.15 

±6.8% 

(3) 

Flight  Helmet  Mia-3, 

non-ventilated 

l 

2 

68.3 

134.0  -  73.0 

2.21 

2 

2 

30.4 

131.0  -  73.3 

2.85 

3 

2 

39.7 

131.0  -  73*0 

2 *43 

O  f 'A 

+0.23 

±9*2/0 

a 


T  ESS 
NO. 

iYiODEL 

V 

T  -  T 

s  a 

I 

& 

(6) 

1 

Flight  Heins  t  MA-2 

2 

35.7 

119.0  -  76.5 

3.13 

2 

2 

40.6 

121.5  -  78.0 

2.76 

3 

2 

49.1 

120.5  -  75.5 

2.28 

table:  6 

INSULATION  tests 

OF  HaNDGjSaH 

Average:  2.72 

10.23 

18.54 

TEST 

NO. 

NjUDJSL 

V 

T  -  T 

a  a 

I 

g 

(1)  Inner  Rubber  Glove  (NjC-2  Glove  assembly) 


1 

1 

159.7 

105.5  -  96.3 

0.18 

2 

1 

177.3 

110.0  -  99.3 

0.19 

3 

1 

193.1 

109.7  -  97.1 

0.20 

Average:  0.19 
10.01 
±5.3* 

(2)  U.S.  Navy  Five  Finger  Glove,  a  46I-I 


1 

1 

122.9 

99.5  -  90.2 

0.24 

2 

1 

140.4 

100.0  -  89.4 

0.23 

3 

1 

159.7 

104.2  -  93.5 

0.21 

Average :  0 . 23 

10.01 
140# 

(3) 

Brown  Leather  Glove, 

Style  HG  123, 

Size  10 

1 

1 

I63.2 

101.3  -  88.8 

0.27 

2 

1 

140.4 

98.5  -  87.3 

0.25 

3 

1 

1750 

107.5  -  96.1 

0.26 

Average:  0.26 
10.01 
13.8% 
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TfiJT 
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T)  a  a  g 


(4) 

Grey  tfool  Glove 

(// 8,  Mew  Fattern, 

Fotiaire  Glove*  Inc.) 

1 

1 

106.1 

104.0  -  93.6 

0.30 

2 

1 

122.9 

108.5  -  96.1 

0.31 

3 

1 

142.8 

113.0  -  98.3 

0.32 

Averages  0.31 
10.01 
13.2% 

(3)  Glove  Bet,  Ma-1 


a.  Knitted  wool  insert 

b.  Leather  shell 


1 

1 

136.8 

113.0  -  97.7 

0.34 

2 

1 

167.1 

115.0  -  98.5 

0.32 

3 

1 

175.5 

119.3  -100.1 

0.33 

Average:  0»33 

ion 

13K)J5 

(6) 

One-Finger 

Leather 

Mitten  (//10  Mew  itettern,  Fotiaire  Glove  Inc.) 

Chamois 

Lined*  Bize  large 

1 

1 

140.8 

116.5  -  99.7 

0.37 

2 

1 

122.9 

112.0  -  95.8 

0.40 

3 

1 

108. 7 

108.5  -  94.2 

OjJlfi. 

Average:  O.39 

10.01 

12.6* 

(7) 

One-Finger 

witten, 

Aluminized  Fabric  (Asbestos) 

U9  A\ew 

ihttern- 

-  3M  Brand,  Fotiaire  Glove  Inc.) 

1 

1 

144*8 

122.0  -  103.7 

0.39 

2 

1 

i24;5 

118 .5  -  102.0 

0.41 

5 

1 

106.1 

112.5  -  98.0 

0.42 

Average:  0*41 

10.01 

12.4* 

(8) 

One-Finger 

Leather 

Mitten,  Insulation:  2 

Byrd  Cloth,  1  Bubber  Layer 

0/5  Mew 

Battem, 

,  Fotiaire  Glove  Inc.) 

1 

1 

106.1 

10910  -  93.6 

0.45 

2 

1 

124.4 

113.0  -  95.7 

0.43 

3 

1 

140.4 

118.0  -  97.9 

0.44 

Average:  0.44 
10.01 
12.355 
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(9)  One-Finger  Leather  Mitten,  Insulation:  2  Glass  Cloth,  1  Rubber 
Layer,  uninflated  0/6  Old  Pattern,  Fotiaire  Glove  Inc.) 


1 

i 

140.4 

117.0  -  98.1 

0.42 

2 

i 

122.9 

112.0  -  94.2 

0.45 

3 

i 

106.1 

109.3  -  94.0 

Average : 

0.45 

0.44 

±0.01 

±2.3* 

(10) 

One-Finger  Leather  Mitten,  Insulation:  2 
Layer,  fully  inflated  6  Old  ifettern, 

Glass  Cloth,  1  Rubber 
,  Fotiaire  Glove  Inc.) 

l 

1 

106.1 

111.5  -  96.1 

0.45 

!  2 

1 

124o 

113.3  -  97.0 

0.46 

:  j 

1 

149.9 

116.5  -  95.1 

Average : 

0.46 

O.46 

±0.00 

±0.0* 

(11)  One-Finger  Leather  Mitten,  Insulation  2  Byrd  Cloth,  1  Rubber  Layer 
(tf 1  Lew  Rat tern,  Fotiaire  Glove  Inc.) 


1 

1 

105.3 

109.3  -  93.2 

0.48 

2 

1 

122.8 

113.0  -  93.7 

O.48 

3 

l 

140.4 

120.7  -  98.2 

0.49 

Average  s 

0.48 

±0.00 

±0.0* 

(12) 

One-Finger  Leather 

Mitten,  Insulations  2 

Aluminized  Layon,  1  Rubber 

Layer  (/?3  Lew 

flattern,  Fotiaire  Glove 

Inc.) 

1 

1 

105.3 

106.0  -  88.2 

0.52 

2 

1 

122.9 

113.0  -  90.2 

0.37 

3 

1 

168.2 

118.0  -  93.2 

0.46 

Average  s 

0.52 

±0.04 

±7.8* 

(13) 

One-Finger  Leather 

xviitten.  Insulations  2 

Glass  Cloth,  1  Rubber 

Layer  (//6  QM 

flattern,  Fotiaire  Glove 

Inc.),  partially  inflated 

1 

1 

139.2 

124.3  -  96.7 

0.54 

2 

1 

140.8 

120.0  -  94.5 

O.56 

3 

1 

124.4 

116.0  -  93.7 

0.59 

Averages  0 .55 


±0.01 

±1.8* 
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'£&SE 

i\0. 

wODSL 

S' 

T  -  T 

s  a 

I 

& 

(H) 

rifool  Lined  Leather  Glove  for  Industrial  Purpose 

1 

3 

71.7 

91.0  -  77.6 

0.58 

2 

3 

84.6 

95.0  -  80.0 

0.55 

3 

3 

96.0 

100.0  -  82.5  0.56 

Average:  0.56 

io.oi 

11. 8% 

Ud) 

One-Finder  Leather  Fatten,  Insulation: 

2  Aluminized  Rayon, 

1  rubber  layer  (//7  New  Pattern,  Fotiaire  Glove  Inc*) 

Uninflated 

1 

1 

106.1 

108.5  -  89.3 

0.56 

2 

1 

122*4 

115.0  -  91.6 

0.59 

3 

1 

140.8 

121.0  -  95.2 

0.57 

Average:  0.57 

10.01 

11.8/S 

U6) 

One-Finger  Leather  Flit  ten,  Insulation: 

1  Byrd  Cloth,  1  Asbestos, 

1  Rubber  Layer  (//4  Wew  Pattern,  Fotiaire  Glove  Inc) 

1 

1 

140.8 

115.0  -  89 .3 

0.56 

2 

1 

122.8 

112.0  -  89.2 

0.57 

3 

1 

105.3 

109.0  -  88.4 

0.60 

Average:  0.58 

10.02 

10.4% 

(17) 

Experimental  Down-filled  2-Finger  Mitten  for  Encapsulated  Beat 

survival  Clothing , 

1  otyle  II,  Fjodel 

I 

1 

1 

112.3 

108.8  -  86.0 

0.63 

2 

1 

76.5 

IO8.3  -  90.4 

0.57 

3 

1 

79.0 

105.5  -  90.8 

0.57 

Average:  0.59 

10.03 

*5.1* 

(18) 

Wavy  Anti-Contact  Fattens 

1 

1 

140.0 

120.5  -  94.O 

0.58 

2 

1 

110.6 

113.0  -  90.9 

0.62 

3 

1 

122.9 

117.0  -  93.1 

0.60 

Average:  0.60 

10.01 

il.7%  1 

45 

i 
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(19)  One-Finger  Leather  Mitten,  Insulation:  2  Aluminized  hayon, 

1  rubber  Layer,  fully  inflated  (Fotiaire  Glove  Inc.  ti 7  Mew  ifettern) 


1 

1 

I4O.8 

121.0  -  94.1 

0.59 

2 

1 

122.9 

115.0  -  91.4 

0.59 

3 

1 

106.1 

112.0  -  9O.5 

Ojil 
average: 0.60 
±0.02 
±3*  3* 

(20) 

One-Finger  Leather 
hay on,  1  Rubber 

Mitten,  Insulation  1  Byrd  Cloth,  1  Aluminized 
layer  (H-2  hew  Fhttern,  Fotiaire  Glove  Inc.) 

1 

1 

140.4 

119.0  -  92.3 

0.58 

2 

1 

122.4 

118.0  -  92.8 

0.62 

3 

1 

105.3 

108.5  -  87.7 

0.61 

Average: 0.60 
±0.02 
±3.3% 

(21) 

One-Finger  Leather 
1  rubber  layer. 
Glove  Inc.) 

Mitten,  Insulation: 
partially  inflated 

2  Aluminized  hay on, 

(n* 7  hew  Pattern,  Fotiaire 

1 

1 

106.1 

114.0  -  91.9 

O.64 

2 

1 

122.8 

118,5  -  92.6 

0.65 

3 

1 

144.9 

122.5  -  93.8 

0.61 

average:  0.63 
±0.02 
±3.2/. 

(22) 

One-Finger  Leather  Mitten,  Insulation:  2  Bunbak  Cloth, 
layer  (//8a  Mew  ihttern,  Fotiaire  Glove  Inc.) 

1  hubber 

1 

1 

103.5 

115.8  -  89.8 

0.72 

2 

1 

122.9 

119.5  -  92.4 

0.68 

3 

1 

140.4 

126.0  -  95.O 

0.68 

Average :  O.69 

±0.02 

±2.9* 
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(23)  Experimental  Mitten  for  Mcapsulated  Seat  survival  Clothing 

a.  Leather  Clove,  B-Ja 

b.  Lown-filled  experimental  mitten  for  encapsulated  seat  survival 

clothing 

1  1  121.1  120.0  -  89.8  0.7? 

2  1  142.2  124.0  -  92.0  O.69 

J  1  121.1  130.3  -  90.9  0.86 

Averages  O.79 
±0.06 
+7.6* 


(24)  Anti-Exposure  Suit' Mtten  with  Wool  Insert  for  Air- Inflatable 
Anti-Exposure  Suit 


1 

2 

99.0 

115.7  -  85.2 

0.95 

2 

2 

89.2 

113*5  -  89.7 

0.82 

3 

2 

82.8 

113.0  -  92.3 

0.77 

Averages  0.85 
+0.07 
±8.2/6 

(25)  Standard  aF  Mitten  Assembly.  W-4 


a.  Wool  knit  five-finger  glove 

b.  Leather  shell.  Spec.  3142*  Type  A- 11a,  medium 

c.  JN«4  (1)  Inner  blue  mitten,  blanket  naterial 


(2)  Outer  leather 

(palm)  and 

fur  (back)  mitten 

1 

1 

109.0 

122.0  - 

87.1 

o.95 

2 

1 

105.8 

121.0  - 

87.6 

0.98 

3 

1 

122.8 

124.0  - 

90.1 

0.85 

4 

1 

133*2 

134.0  - 

92.4 

0.97 

5 

1 

108.6 

121.0  - 

86.8 

£a5Z 

Averages  O.94 

±0.07 

±7.4# 

26) 

Standard  Mitten  fcr  MD-1 

a.  Wool  knit  insert 

b.  Wylon-neoprene  outer  mitten 

1 

1 

122.8 

129.7  - 

80.0 

o.75 

2 

1 

101.9 

128.8  - 

79.0 

0.98 

3 

1 

87.7 

125*5  - 

80.0 

1.09 

4 

1 

70.2 

117.0  - 

84.O 

0.95 

5 

1 

79.0 

124.0  - 

85.0 

1.02 

Average :  0.96 


+0.09 

+9*4# 
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(27)  Experimental  Down-filled  Aqua-Colored  Mitten 


1 

1 

106.1 

128.0  - 

92.5 

1.03 

2 

1 

122.4 

135.5  - 

94.5 

1.03 

3 

1 

108.1 

126.0  - 

92.2 

0.97 

Average : 

1.01 

10.03 

13.0* 

(28) 

Experimental  Down-filled 

Mitten  for 

Encapsulated 

Seat 

Survival  Clothing,  Style  I,  Model 

.  II 

1 

2 

87.6 

115.7  - 

85.3 

1.07 

2 

2 

79.5 

112.5  - 

85.2 

1.06 

3 

2 

66.5 

105.5  - 

83.2 

1.04 

Average : 

i7o6 

10.01 

+0.956 

(29) 

Experimental  Curved  One-finger  Bristolite  Sealed 

Insulation 

Glove,  Type  2,  medium 

1 

1 

92.9 

126.0  - 

91.0 

1.16 

2 

1 

105.0 

131.0  - 

93.6 

1.09 

3 

1 

87.7 

122.0  - 

86.8 

1.24 

4 

1 

114*0 

127.0  - 

88.5 

1.04 

5 

1 

105.2 

131.3  - 

92.6 

1 . 1.3 

Average:  1,13 

io.05 

14.4# 


(jD)  Anti-Exposure  Suit  witten,  Attached  to  Air-Inflatable  Anti-Exposure  Suit 
MD-2,  Spacer  insulated 


127.3 

-  88.4 

1.12 

119.3 

-  86.7 

1.10 

113.5 

-  85.9 

1.16 

Average;  1.13 

10.02 

1 

2 

3 


1 

1 

1 


107.1 

91.2 

73.7 


TEST 


a>(0. 

i“UOEL 

T.  -  T8 

I 

& 

(31) 

Leather  Flying  Gloves,  tfool  Insulation, 
Gauntlets,  J.M.  Rubins  <&  Sons 

Rubberized  Fabrio 

1 

1 

84.2 

120.3  -  88.2 

1.18 

2 

1 

96.5 

126.8  -  91.2 

1.14 

3 

1 

107.1 

129.8  -  91.3 

Average : 

1.10 

1.14 

±0.03 

±2.6% 

Table  7 

IRSUIaIIOE  TESTS  OF  FOOTGEAR 


TEST 


1M0. 

MOREL 

V 

T 

s 

-  T 

a 

I 

g 

(1) 

Experimental  (sealed  Insulation)  Leather  Boot,  Size  901/2 

a.  Medium  wool  sock 

b.  Experimental  leather  boot 

1 

2 

78.2 

99.2  - 

78.0 

0.34 

2 

2 

63.6 

99.8  - 

77.0 

0.33 

3 

2 

74.8 

96.7  - 

76.0 

0.33 

4 

2 

88.4 

97.2  - 

72.0 

O.38 

3 

2 

102.1 

103.2  - 

73.0 

0.33 

Average : 

0.33 

±0.01 

±2.9% 

(2) 

Experimental  Alert  Flight  Boot,  Full 

Leather  Sole  with  Fateh  of 

Rubber  Cemented  to  Outside  Sole,  Size  9D 

1 

2 

123.9 

98.0  - 

83.4 

0.36 

2 

2 

149.6 

107.7  - 

90.3 

0.36 

3 

2 

127.1 

103.3  - 

90.3 

0.32 

Average : 

0.33 

±0.02 

±3.  ?A 

(3) 

Experimental  Alert  Flight 

Boot,  Leather  Midsole 

and  full 

Composition  Rubber  and 

Cord  outer 

Sole ,  Size 

10-1/2C 

1 

2 

126.1 

104.0 

-  89.2 

O.36 

2 

2 

149.3 

111.0 

-  23.7 

O.36 

3 

2 

126.1 

102.3 

-  o7«3 

0.37 

Averages 

O.36 

±0.01 

±2.8% 
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(4)  Experimental  Alert  Flying  Suit,  Leather  Mid sole  and  Synthetic 

Sponge  Kubber  Outsole  of  approximately  2  times  the  thickness 


of  Leather  Midsole, 

Size  1Q-1/2C 

1 

2 

127.1 

108.0  -  93.2 

0.36 

2 

2 

149.2 

114*0  -  96.3 

0.37 

3 

2 

126.1 

111.5  -  95«8 

0.38 

Average*  0.37 
10.01 
12. 7* 


(5)  Experimental  Flying  Boot,  Zipper  in  Center,  Lacing  on  both  Sides  of 
Zipper,  Insulated,  Size  HE  (Dahner  Tank  Boots) 


1 

2 

102.2 

100.2 

-  70.5 

0.40 

2 

2 

113.2 

103.0 

-  70.0 

0.40 

3 

2 

125.9 

111.7 

-  75.0 

O.hO 

Average:  0.40 

±0.00 

±0.0* 

(6) 

MG- 2  Boot,  Zipper,  Laced 

Leather  Boot, 

Size  10 

1 

2 

112.2 

107.3 

-  91.7 

0.43 

2 

2 

138.3 

114.3 

-  96.3 

0.40 

3 

2 

123.4 

108 .3 

-  90.7 

0.44 

Average:  O.42 

±0.02 

±4.8* 

(7) 

Boot,  Combat,  Leather,  Flying,  USaF  ML-13-11077a,  Size  9D 

a. Medium  weight  wool  sock 

b.Boot,  leather,  combat. 

flying 

1 

2 

75.8 

92.0 

-  80.5 

0.46 

2 

2 

100.0 

101.8 

-  87 .5 

0.44 

3 

2 

89.5 

101.7 

-  88.8 

0.45 

4 

2 

102.0 

105.7 

-  91.0 

0.45 

Average :0. 45 
10.01 
12.2* 


(8) 


1 

2 

3 

4 


Felt  Alert  Boot  (Chippewa  Co.),  Size 


a. 

b. 


Cushion  sole  sock 


Felt  alert  boot, 
2 
2 
2 
2 


11D,  commercial 

100.9 

113.2 

124.2 

150.0 


110 


version  for  BaC  BToc.,  Chippewa  Co. 


99.0  -  77.8 

102.0  -  80.1  °*®° 

104.5  -  80.6  °»59 

113.0  -  82.9  g»62 


Average:  0.6l 
10.02 
±3.3% 


50 


test 

wo. 


model 


T  -  T 

s  a 


I 

S 


(9)  Experimental  Down-filled  Boot  for  Encapsulated  Seat  Survival  Clothing 
Style  II,  Model  I 
(IMo  underlying  socks) 


1 

4 

33.1 

107.5  -  81.5 

1.46 

2 

4 

48.3 

104.2  -  78.9 

1.61 

3 

4 

61.7 

111.2  -  83.0 

1.41 

4 

4 

71.7 

118.8  -  86.0 

1.41 

Averages 

1.47 

±0.08 

±5.4* 

(10) 

White  Rubber  Boot  (Hood)  as  Worn 

in  Cold  Water  Immersion  Tests 

a.  Light  weight  wool 

socks 

b.  White  Rubber  Boot 

(Hood),  size  8R 

l 

2 

73.3 

124.2  -  85.3 

1.64 

2 

2 

67.3 

118.0  -  82.8 

1.62 

3 

2 

56.1 

113.2  -  82.6 

Average  s 

142 

1765 

±0.03 

±1.8# 

(ID 

Experimental  Down-filled  Boot  for 

Encapsulated  Seat  Survival 

Clothing,  Style  I,  Model  II 

1 

4 

48.3 

111.3  -  83.5 

1.77 

2 

4 

37.3 

117.8  -  84.6 

1.79 

3 

4 

67.3 

124.7  -  85.6 

1 ill 

Averages  1.78 


10.01 


±0.6# 


(12) 

Experimental  Down-filled 
(no  underlying  socks) 

Boot  for 

Encapsulated  Seat  Survival  Clothirg 

1 

2 

113.4 

143.6  -  84.5 

1.61 

2 

2 

74.7 

126.7  -  80.8 

1.89 

3 

2 

87.2 

138.3  -  83.7 

1.93 

4 

2 

62.3 

123.3  -  83.7 

2.06 

3 

2 

58.5 

119.0  -  82.8 

isSi 

Averages  1.88 
±0.11 

SECTION  2 

Ajwiiiii)  and  iaj^KDiiD  Catalog  of  clothing  rraas 

a.  LIGHT  (BODY1)  CLOTHING  (0.0  -  1.5  olo) 


OBSChlPriOK  TYP2  3I4t  './4IG H?  THICKWiiSd  IN3U-  T/l  H£FJ2R£NC£ 

_ _ _ _ LsTIQN  KaTIO  paht  page 

_ _ &3S _ ffi _ £14 _ 

(1)  ONE-PIaCS  UNft&tfi&th 


30-20  ootton-wool  under 


wear 

Vassar 

36 

0.45 

0.02 

0.3 

0.067 

I 

8 

Thermistor  Suit,  combed 

cotton 

28-reg. 

0.3 

V 

5 

30-50  cotton-wool  ther¬ 

mocouple  underwear 

haver e 

large 

0.5 

II 

4 

I II 

7 

mar.io shin  underwear, 

short  sleeves 

1.0 

HI 

10 

(2)  MO-PlLCi  UNDSHWiiiH 

Cotton  underwear 

Munsing 

46  j34 

0.59 

0.02 

0.2 

0.100 

I Y 

7 

Thermal  underwear 

allan-A 

Insula ire 

7 

1.40 

0.085 

0.3 

0.283 

V 

5 

Two- layer  insulated 

underwear,  T-shirt, 

trousers 

DU0F0LD 

42|J6-L 

0.83 

0.075 

0.4 

0.188 

V 

5 

Bryn j e  underwear 

VaLIaLLa 

large 

0.75 

0.07 

0.4 

0.175 

V 

6 

Brynje  underwear 

NOHaK 

medium 

0.99 

0.105 

0.4 

0.263 

V 

6 

80-20  cotton-wool  T- 

shirt  and  briefs 

0.39 

0.03 

0.5 

0.060 

IS 

12 

Standard  aF  5°-5°  oot¬ 

ton-wool  underwear 

med. 

1.87 

0.09 

0.5 

0.180 

V 

7 

Cocton-wool  underwear 

Style  303 

N 

1.19 

0.08 

0.5 

0.160 

V 

7 

30-4O-IO  vicara-cotton- 

nylon  underwear 

V-ISjV-lD 

9 

1.87 

0.06 

0.5 

0.120 

V 

7 

Navy  thermal  underwear 

Allan-A 

Insulaire 

9 

1.73 

0.09 

0.5 

0.180 

V 

7 

Brynje  underwear 

IDEAL 

large 

0.63 

0.085 

0.5 

0.170 

V 

6 

50-5°  orlon-cotton 

Hanes 

9 

0.6 

IS 

7 

underwear 

50-50  vicara-cotton 

underwear 

units 

9 

0.6 

m 

8 

50-40-10  vicara-cot ton- 

Gibbs 

9 

0.6 

SI 

8 

nylon  underwear 

Heavy  zone  cotton-wool 

style  303 

9 

0.6 

V 

8 

underwear 

35-15  vicara-nylon 

V-2S;V-2D 

9 

1.72 

0.06 

0.6 

0.100 

7 

8 

underwear 

Underwear  with  bulk 

Style  301 

9 

1.34 

0.09 

0.6 

0.150 

7 

8 

orlon  between  two 
cotton  layers 
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DSoChl  PTIOiNi 

TYPE  aim 

HEIGHT 

i’i-ilCKNiiii 

INSU¬ 

LATION 

r/i 

riiTIO 

I'Uatf'  iiwiiiil'JCii] 

Pnivr  ?^AS 

LBS. 

IN. . 

GLO 

Underwear  with  vicara- 

Style  302  • 

1.74 

0.085 

0.6 

0.142 

V  8 

nylon  betwoen  two 
cotton  layers 
50-30  cotton-wool  paja¬ 
ma  type  underwear, 


0.D 

•  1.52 

0.07 

0.7 

0.100  III 

8 

50-50  cotton-wool 
underwear 

Cotton,  pajama  type, 

jffl-67 

large 

0.9 

I 

8 

waffle  weave, 
underwear 

medium 

0.9 

II 

4 

Cotton,  double  layer. 

pajama  type  under¬ 
wear,  yellow 

medium 

0.9 

II 

4 

Standard  Navy, 
underwear 

Curon  insulated 

A— 1 

medium 

0.9 

V 

18 

underwear 

Set  Snug 

medium  1*77 

0.115 

1.0 

0.115  V 

11 

(3)  awti-g  suits 

Standard  anti-G  suit 

G-4* 

large-reg. 

0 .6 

III 

9 

Experimental  anti-G 

G-4A 

suit 

Dupont 

large-reg. 

0.6 

III 

9 

Standard  anti-G  suit 

G-4B 

med-reg.  4*13 

1.1 

IV 

9 

(4)  EaPOSUNE  SUITS 

Standard  anti-exposure 

suit 

NiD-1 

med.-reg.  6.4I 

0.4 

IV 

24 

Vapor  permeable  Navy 
anti-exposure  suit 
Exp.  inflatable 

Ms- III 

0.4 

III 

16 

exposure  suit 

«D-2 

9.70 

0.16 

0.8 

0.200  V 

9 

Experimental  flotation 

Celanese 

med.-reg. 

0.9 

IV 

14 

and  survival  suit 
after  wetting  and 
drying 

Corp. 

Continuous  wear  expo¬ 

ii-2 

0.9 

III 

12 

sure  suit 

III 

18 

III 

19 

British  orally  inflat¬ 

P.  Fran¬ 

able  exposure  suit 

kenstein 

1.0 

V 

11 

not  inflated 

1.1 

V 

11 

inflated  (3-4  Gm 

H2O) 

16 

Experimental  flotation 

Celanese 

med.-reg. 

1.2 

IV 

and  survival  suit  Gorp. 

before  wetting 
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DESCRIPTION  TYPE  SIZE  WEICHI  THICKNESS  INSU-  'S/I  REFERENCE 

- — - -  -  JUTION  Ratio  PaRT  PaCE 

- — _  LBS. _ Hi. _ CID _ 

arctic  emergency  sur¬ 
vival  parka,  1/2  in. 
wool  pile  interlining 
Standard  two-layer,  wool 
backed  nylon  coverall 

(5)  LINERS 


N -3 

1.2 

II 

11 

MD-3A 

med.-reg  3.58 

0.18 

1.4  0.129 

IV 

17 

Experimental  one-piece 

D. Clark 

medium 

exposure  suit  liner 
Experimental  two-piece 
exposure  suit  liner 

D.  Clark 

med.-reg. 

"Zero  Wear"  two-piece 

Curtiss- 

polyurethane ( Curon ) 

Wright 

liner  tan 

red 

N 

Two-piece  polyther  ure¬ 
thane  foam  liner 

U.S.Rubber 

M 

Two-piece  Dynel  liner 

U.S. Buber 

N 

"Skagway"  jacket  and 
trousers 

Urow  3497 

medium 

•Weatherall"  two-piece 

Outdoor 

30-70  acetate-Vir- 

Products 

med.-reg. 

gin  wool  liner 
•Pblar  Wear"  two-piece 

Dormer-'Wer- 

a 

100%  Dacron  liner 

ner.Inc. 

•Wunderwear"  two-piece 
100%  Dacron  liner. 

Shelly  Co. 

'a 

tubular  quilted 
"Satillite"  jacket  and 

Outwear 

medium 

trousers 

T-100 

Two-piece  insulated 

Dormer-7/er- 

underwear 

ner  46 

medium 

Blue  liner,  quilted, 

Wavy 

46-reg. 

for  use  with  Mk-IV 
anti-exposure  suit 
"Comfortall*  two-piece 

Budd  Ins. 

liner 

Prod.,  Inc. 

med.-reg. 

"Weatherall"  jacket 

Outdoor 

and  trousers 

Products 

med-reg. 

(6)  ONE-PIECE  COVEHkLLi 

Standard  coverall 

a-4 

medium 

Water  barrier 
caverall 

Flight  alert  suit 

medium 

0.6 

III 

11 

0.6 

IV 

10 

1.39 

0.14 

1.2  0.117 

V 

15 

1.43 

0.13 

1.2  0.108 

V 

16 

0.2 5 

1.2  0.208 

V 

23 

0.26 

1.2  0.218 

V 

23 

I.69 

0.155 

1.3  0.119 

V 

17 

2.31 

0.23 

1.4  0.164 

V 

14 

1.90 

0.255 

1.4  0.182 

V 

26 

1.75 

0.27 

1.4  O.I93 

V 

22 

1.92 

0.245 

1.4  0.175 

V 

19 

1.85 

0.18 

1.4  0.129 

V 

19 

5.08 

0.53 

1.5  O.353 

III 

13 

3.05 

0.26 

1.5  0.173 

V 

25 

2.31 

0.29 

1.5  0.193 

IV 

19 

0.3 

I 

9 

1.80 

0.01 

0.3  0.033 

V 

20 

2.83 

0.03 

0.5  0.075 

V 

10 

DESCRIPTION  TYPE  EIZE  /EIGHT  THICKNE3B  IN3U-  T/I  RiSFENSNCF 

_ LOTION  i-uTIO  PART  R^GE 

i*3«  IN.  clo 


Experimental  coverall 

Eunbak 

medium 

0.7 

I 

9 

Gabardine  coverall 

a-4 

medium 

0.9 

I 

8 

Trilock  Epacer  Coverall 
Spacer  Insulated 

1.0 

V 

26 

Coverall 

Experimental  Navy 

2/H  B-88.5 

4.10 

0.16 

1.1 

0.146 

V 

13 

outer  coverall 

V/l^-l 

large 

1.2 

II 

12 

Experimental  two -lay or 

EMD-3A 

medium 

J.92 

0.18 

1.4  0.129 

IV 

17 

wool-backed  nylon 

coverall 

(7)  ONE- PIECE  PLYING  SUITS 

Slue  worsted  wool  gabar¬ 

L— 1a 

mad  .-reg. 

0.3 

IV 

e 

dine  (men's)  flying 
suit 

0.6 

Nylon,  Dobby  weave 

A-2A 

mad. -re j. 

III 

8 

flying  suit 

Byrd  Cloth  flying  suit 

iC-23 

mod .-reg. 

0.01 

0.6 

O 

• 

O 

-nJ 

III 

8 

Cotton-nylon,  Lobby 
weave,  very  light 
flying  suit 

Light  flying  suit 
{L.il.  Foster) 

E.-2C 

msd.-reg. 

0.6 

III 

9 

EF  e— 1 

2.13 

0.01 

0.6 

0.017 

V 

12 

Quilted  flying  3uit 

A3- 73 

med. -reg. 

0.8 

II 

5 

alpaca  wool  flyinj  suit 

0.9 

II 

O 

u 

ousimer  flying  suit 

aN-E-JIa 

med. -large 

1.0 

I 

8 

modified  3-76  •  1/3" 

B-73 

med. -reg. 

4.92 

0.16 

1.0 

0.160 

V 

27 

durolita 

U.o.nubber 

Cotton  flying  suit 

N-2 

large-reg, 

t 

1.1 

IV 

10 

Experimental  flying 

CVU-l/P 

med. -reg. 

1.2 

V 

17 

suit 

Experimental  flying  suit 

CiU-l/P 

med. -rag. 

1.2 

V 

17 

with  ly6  x  69  nylon- 
caffe  ta  liner 

Experimental  flying  suit 

med .-reg. 

1.2 

V 

18 

with  nylon-oillium 
liner 

Navy  electrically  heated 

Colvi- 

med.-rej. 

1.3 

III 

9 

flyinj  suit 

nex 

Experimental  flyinj 

C./U-l/P 

med .-reg. 

1.3 

V 

20 

suit  with  130  x  60 
rayon-sateen  liner 

Experimental  flyinj 

suit  with  rayon-sateen- 
mi Ilium  liner 

-  CGU- 1/P 

med. -reg. 

1*3 

V 

21 

Experimental  flyinj  suit 

CVU-l/P 

rned.-reg. 

1.4 

V 

23 

with  neoprene  coated 
nylon  rip  stop,  type  I 
liner 
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ft 


D*mdhIw?fIOW  TjflE  SIZE  WJLIGifr  riilCKhihiD  IHbU-  2/1  REFEhi l\G2 

_ _ La'll  Oft  RallO  ART  LAS 

_ L3S.  IN.  CUO _ 


(8)  i\iQ-J>LdJ£  fLYlNii  JUIta 


Dray  cotton  shirt  and 

med.-reg. 

1.72 

0.035 

0.6 

0.058  V 

10 

trousers 

3.56 

0.6 

dray  serge  100/J  wool 

A-lj 

med.-rog. 

0.03 

0.050  V 

13 

shirt  and  trousers 

4—1 

8 

OD  shirt  and  trousers 

<4‘. 

med.-reg. 

0.7 

I 

Blue  serge  100/»  wool 

A-lj 

med.-reg. 

3.75 

0.04 

0.7 

0.057  III 

10 

shirt  and  trousers 

4—1 

Jacicet  with  hood  and 

N-2}D-1 

med.-reg. 

9.11 

0.345 

0.7 

0.493  II 

7 

trousers,  both  with 
one-layer  interlinar, 
cotton 

fiberglas  lined  jacket 

4-1 

med.-rog. 

0.7 

II 

6 

and  trousers 

Jacket  with  hood  and 

W-2jD-l 

med.-reg. 

0.7 

II 

7 

trousers,  boi;h  with 
two-layer  cotton 
waffle  weave  inter¬ 
liner 

Blue  serge  4O-60  orlon- 

A—  1  j  ii-1 

med.-reg. 

0.8 

III 

10 

wool  shirt  and  trousers 

0.8 

10 

Blue  serge  4O-60  dacron- 

n—  X  f  X 

med.-reg. 

in 

wool  snirt  and  trousers 

0.8 

fiberglas  lined  sport 

*-<'fc3Uil©y  f 

rued. -r  eg. 

11 

9 

jacket  and  gabardine 
trousers 

ii-1 

18 

Wavy  flight  jacket  and 

a-2}a-54 

mod. -r eg. 

7.54 

0.205 

1.0 

0.205  v 

trousers 

OD  heavy  wool  knit  shirt 

a-ljE-1 

med.-reg. 

1.1 

11 

5 

and  gabardine  trousers 

Submarine  jacket  and 

Wavy 

mod. -large 

1.1 

11 

5 

trousers 

Jacket  and  trousers  for 

Navy 

medium 

5.21 

0.21 

1.1 

0.191  v 

16 

intermediate  cold 
weather 

8 

fiberglas  lined  parka 

med.-reg. 

1.2 

11 

and  trousers 
field  jacket  and  cotton 

small 

0.115 

1.2 

0.096  IV 

15 

trousers 

Navy  jacket  and  trousers 

a-1;X-j4 

med.-reg. 

6.21 

0.20 

1.2 

0.167  v 

24 

Wavy  dark  screen  flying 

med.-reg. 

3.82 

0.18 

1.2 

0.150  V 

30 

suit 

30 

Experimental  polyurethane  M-IjD-Ia 

med.-reg. 

7.39 

1.3 

V 

jacket  and  heavy  trou¬ 
sers 
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DESCRI/TION  TYrE  oIZS  WEI  •SIT  THICKNESS  INSU-  T/I  REFERENCE 

_ unoN  Ratio  part  pace 


■■■■■ 

L33. 

IN. 

ow 

■■ 

Nylon-dacron  frieze  shirt 

N-2a;D-1a 

large-reg. 

» 

0.40 

1.4 

0.286 

III 

14 

and  trousers 

/lying  jacket  and  trou- 

3-lpO } 

med.-reg. 

0.23 

1.4 

O.I64 

III 

14 

sers 

Navy  jacket  and  trousers 

ttlrlpiirl 

large 

1.4 

II 

6 

Navy  winter  flying  suit 

HIL-3- 

med.-reg. 

4.51 

0.19 

1.4 

O.I36 

V 

31 

18  342a 

Alpaca  wool  flying  suit 

3-48-ii 

med.-reg. 

1.3 

I 

9 

(9)  oFECIaL  items 

Two-piece  Norwegian  sur- 

vival  kit  insulation 

0.2 

V 

33 

/light  jacket 

a-2 

medium 

0.3 

I 

9 

High  altitude  pressure 

T-l 

medium 

0.3 

IV 

8 

suit 

Ventilating  garment 

Ma-1 

medium 

0.4 

IV 

11 

Ventilating  garment 

HA-2 

medium 

2.93 

0.4 

IV 

11 

Nk>ck  chenille  spacer 
suit  no  sleeves 
"Jacket  1"  of  ground 

1233-E 

medium 

0.4 

I V 

;i 

crew  climatic  cloth¬ 
ing  assembly 

1.31 

0.08 

0.4 

0.200 

V 

13 

"Jacket  2"  of  ground 

1.71 

0.12 

0.4 

0.300 

V 

16 

crew  climatic 
clothing  assembly 

"Jacket  of  ground 

I.38 

0.07 

0.4 

0.175 

V 

22 

crew  climatic 
clothing  assembly 

Neoprene  coated  nylon 

medium 

0-3 

II 

7 

barrier  suit 

Light  jacket  (L.rf./oster) 
modified  "Jacket  2"  of 

U- 2 

1.39 

0.17 

0.3 

0.340 

V 

13 

ground  crew  climatic 
clothing  assembly 

1.63 

0.13 

0.3 

0.260 

V 

22 

.experimental  jacket 

Ai'iA-l 

raedium 

2.27 

0.11 

0.6 

0.183 

V 

20 

Experimental  polyurethane 

MA-1 

medium 

2.17 

0.16 

0.7 

0.229 

V 

29 

jacket,  3,3  oz.  nylon 
lined 

Duibnt 

Light  jacket  (L.W./oster) 

IN-2A 

I.69 

0.11 

0.8 

0.138 

V 

21 

Experimental  Vibraf  oam  U 

,S.  Rubber 

medium 

2.66 

0.18 

0.9 

0.200 

V 

27 

field  jacket 

Experimental  InsulAir  U.S.  Rubber 

medium 

3.91 

0.19 

0.9 

0.211 

V 

28 

jacket 

Experimental  polyurethane 

Ha— 1 

2.46 

0.21 

0.9 

0.233 

V 

27 

nyioQ^wool  lined  jacket  Duibnt 
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DESCRIPTION 


TYPE 


G  f  /■  R 


WEIGHT  THICKNESS  INSU-  T/I  REFERENCE 

_ Lation  ratio  ma  page 


LBS. 


IN. 


CLG 


Winter  overcoat  Coaneroial 

medium 

1.0 

IV 

13 

standard  fidld  jacket 

with  buttoned-in  wool 
pile  liner 

medium  4*54 

O.jO 

1.0 

0.300  V 

29 

Experimental  jacket  with 

buttoned-in  polyure¬ 
thane  liner 

MA-1 

medium 

1.2 

V 

30 

Phra chute  canopy 
Experimental  sealed 

1.2 

V 

40 

insulation  full  pressure 
suit 

csu-5/p 

1.3 

V 

13 

Get-me-down  pressure 

suit 

csu-4/P 

1.3 

V 

14 

(10)  SLEEPING  BaGo 

sleeping  bag-life  raft 
combination 
sleeping  bag-life  raft 

Model  1 

0.4 

IV 

26 

combination 

Irving 

0.7 

V 

40 

oleeping  bag-life  raft 

Model  2 

1.3 

IV 

26 

combination 

C 11 )  HKaOGKaR 

Summer  flying  helmet. 

aN-H-15 

medium 

0.1 

IV 

29 

cotton  twill 

Plying  helmet,  leather 

A- 11 

medium- 

0.2 

IV 

29 

Outer  hood  for  MD-1 

Plying  helmet,  leather 

medium 

0.3 

IV 

29 

shearling,  intermedi¬ 
ate  zone  type 

A— 11 

large 

- 

0.4 

I V 

29 

Wool  knit  toque 

Navy 

medium 

0.4 

IV 

29 

Plight  helmet,  leather 

A-13 

extra  large 

0.4 

IV 

30 

sheepskin 

Outer  hood,  Terry  cloth. 

medium 

0.4 

IV 

30 

rocket  fuel  handler 

Inner  hood  for  MD-1 

medium 

o.3 

IV 

30 

Khaki  sun  helmet,  rigid 

medium 

o.6 

IV 

30 

fiber  covered  with 
cotton  twill 

Outer  and  inner  hood 

medium 

0.7 

IV 

30 

for  I'D- 1 

Plying  helmet,  leather 

aW-H-16 

medium 

0.7 

IV 

31 

shearling,  winter  wear 
Plight  helmet 

P-1 

large 

0.7 

IV 

31 
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DESCRIPTION 


TY-ffi 


Sims 


./EIGHT  THIGKNJ&aS  IESU-  T/l  REFERENCE 

_ Lull  ON  RATIO  ART  PaGB 

LBS.  .  IN.  CLP _ 


Helmet ,  aircrew,  winter 


wear 

3-9 

medium 

0.8 

IV 

31 

Inner  vinyl  hood  for 

rocket  fuel  handler 

medium 

0.8 

rv 

31 

Flight  helmet 

Firefighters  protective 

*•4 

large 

0.8 

IV 

31 

hood 

A-l 

medium 

1.4 

IV 

32 

(12)  CLOVES 

Leather  gloves 

Very  light  flying  gloves, 

3-3* 

medium 

0.2 

IV 

32 

mosquito  resistant 

Clove  insert,  7 5-25  wool- 

K-l 

medium 

0.2 

IV 

33 

nylon 

medium 

0.2 

IV 

33 

Rayon  insert,  brown 

medium 

Inner  rubber  glove 

i*£-2 

medium 

0.2 

V 

43 

Navy  four  finger  glove 
Clove  set:  wool  insert. 

*461-1 

medium 

0.2 

V 

43 

sheepskin  glove 

Wool  glove  insert,  olive 

MA-1 

medium 

0.3 

rv 

33 

drab 

Flying  gloves  for  anti¬ 

medium 

0.3 

IV 

34 

exposure  suit 

F-l 

medium 

0.3 

IV 

34 

Brown  leather  glove 

lie-123 

medium 

0.3 

V 

43 

Gray  wool  glove 

Fotiaire 

,/8,new  pattern 

medium 

0.3 

V 

44 

Glove  assembly 

Wool  lined  leather  glove 

Mh-1 

medium 

0.3 

V 

44 

(industrial  purpose) 
Leather  flying  gloves. 

1.16 

0.6 

V 

46 

wool  insulation, 
rubberized  fabric 
gauntlets 

nobins 

l.l 

V 

50 

(13)  MITTENS 

Insert,  horsehide 

N-2 

medium 

0.3 

IV 

34 

Insert,  wool  knit,  brown 

medium 

0.3 

IV 

34 

Insert,  aircrew,  blue 
Inflatable  mitten,  not 

iM-3* 

medium 

0.4 

IV 

33 

inflated 

i'dtten  set:  brown  wool 

medium 

0.4 

IV 

33 

insert,  leather  mitten 

Ma-1 

medium 

0.4 

IV 

33 

One-finger  mitten,  leather. 

chamois  lined 

Fotiaire 

medium 

0.4 

V 

44 

tflC.new  pastern 
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j^oChiprioiM 


One-finger  mitten,  Fotiaire 

aluminized  fabric  ,t 9,new  pattern 
(asbestos)  Ji»i  medium 

One-finger  mitten, leather, 
dyrd  cloth  insulated  Fotiaire 

it5ta° w  pattern  medium 
One-finger  mitten, leather, 
insulation;  2-glass 
cloth,  1-rubber  layer,  Fotiaire 

not  inflated  //6,old  pattern 

One-finger  mitten,  leather, 

insulations  2-3yrd  Fotiaire 

cloth,  1  rubber  >1,  new  pattern  medium 

layer 

One-finger  mitten,  Fotiaire 

leather,  2  aluminized  new  medium 

rayon,  1  rubber  layer  pattern 
rntten  sets  brown  wool 

insert,  nylon  mitten  N-4a  medium 

Jixperimental  mitten  sets 
brown  wool  insert, 
leather  mitten  (l-m-1), 
experimental  exposure 

suit  mitten  medium 

One-finger  mitten,  leather, 
insulations  2  aluminized 
rayon,  1  ruobor  layer  Fotiaire 

inflated  and  not  in-  dl ,  new  medium 

flated  pattern 

anti-contact  mitten  Navy  medium 

One-finuer  mitten,  leather, 

insulations  2  glass  Fotiaire 

cloth,  1  rubber  layer,  ,/6,  old  medium 

partially  inflated  pattern 

One-finger  mitten,  leather, 
insulations  1  Oyrd  cloth, 

1  aluminized  rayon,  1  Fotiaire 


'./ildliT  i’rilCiOiiioJ  I14JU-  T/I  KjSFERjSNCE 


rubber  layer 
One -finger  mitten, 
leather 


it 2  new  pattern  medium 


leather  Fotiaire 

(/9a,  new 
pattern 

down  filled  mitten  for  Otyle  II, 
encapsulated  clothing  ptodel  I 


medium 


V  44 


v  44 


v  45 


v  45 


v  45 


iv  36 


iv  36 


v  46 
v  46 


v  45 


v  47 


v  47 
v  46 
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DESCRIPTION 

fY.BE 

SIZE 

./EIGHT  THIGKNSdS  INJU-  T/l 

REFERENCE 

LrtTIQN  RaTIO 

BaRT 

RAGE 

LBS.  IN.  CLO 

txperimental  down-filled 

mitten  for  encapsulated 
seat  survival  clothing 

0.6 

V 

48 

i-iitten  set.  arcic  wear 

One  finger  mitten, 

medium 

o.7 

IV 

37 

leather,  insulation: 

Fotiaire 

2  sunbak  cloth,  1  //8a, new  pattern 

/tedium 

o.7 

V 

47 

rubber  layer 
Experimental  heavy 
mitten 

standard  aF  assembly: 

K-4B 

medium 

o.9 

rv 

37 

v/ool  knit  glove, 
leather  shell  a-IIa., 
inner  blue  mitten, 
outer  leather  mitten 

K-4 

medium 

0.9 

V 

48 

Anti-exposure  suit 

mitten  with  wool 
insert  for  air- 
inflatable  anti¬ 
exposure  suit 

0.9 

V 

48 

Arctic  mitten  with  OD 

wool  glove  insert 
standard  mitten  for  ftD-1 

medium 

1.0 

IV 

38 

(wool  insert,  nylon- 

medium 

1.0 

IV 

38 

neoprene  inter  mitten) 

medium 

1.0 

V 

48 

Experimental  down-filled 
mitten 

Experimental  curved  one- 

medium 

1.0 

V 

49 

finger,  bristolite 
sealed  mitten 

fype  2 

medium 

l.i 

V 

49 

Down-filled  mitten  for 

style  1 

encapsulated  clothing 

Nodal  IX 

0.27  1.1 

V 

49 

Anti-exposure  suit  mitten 

1 

spacer  insulated, 
attached  to  air- 
inflatable  anti¬ 
exposure  suit  mD-2 

1.1 

V 

49 

(14)  oQCKS 

Black  light  weight 

38 

ribbed  cotton  socks 

medium 

0.3 

IV 

Experimental  lambskin 

medium 

o.3 

III 

25 

SO'tS 

Light  weight  wool  knit 

o.3 

IV 

29 

socks 

medium 

,^dium  weij^it  wool 

knit  socks 

medium 

0.3 

IV 

29 

61 


DEdCBIPTION  TYPE  .SIZE  WEICHT  THICKNESS  IN3U-  T/.I  RBTERENCE 

_ _ _ UTICM  RaTIPPaST  P*3S 

_ LBS.  IN.  CUP _ 


Heavyweight  wool 
knit  socks 

25-75  cotton-wool  socks 
100^  wool  socks  with 
pull  strap  (wool  felt 
duffel) 

(15)  SHOES 

High  rubber  overshoe 
Black  dress  shoe,  Oxford 
Black  01  service  shoe, 
ankle  heignt,  for  i'JD-1 
use 

Intermediate  flying  shoe 
Black  leather  service  shoe 
Intermediate  flying  shoe 

High  rubber  overshoe 


medium 

0.4 

17 

44 

medium 

o.5 

17 

39 

medium 

0.9 

17 

42 

MC-1 

medium 

0.3 

17 

41 

medium 

0.3 

17 

40 

medium 

0.3 

17 

39 

A- 17 

medium 

0.3 

III 

26 

medium 

0.4 

17 

40 

Hood 

medium 

0.5 

III 

27 

A- 17 

41 

N-2 

medium 

0.7 

17 

(l6)  BOOTS 


Experimental,  sealed 
insulation,  leather 
boot 

Combat  boot,  leather, 

flying  i'lL  13-11077A 

Flight  alert  boot 
Felt  alert  boot  Chippewa 

Experimental  alert 
flight  boot,  full 
leather  sole  with 
patch  of  rubber  cemented 
to  outside  sole 
Experimental  alert  flight 
boot,  leather  mid  sole  and 
full  composition  rubber 
and  cord  inter  sole 
Experimental  alert  flight 
boot,  leather  mid  sole  and 
synthetic  sponge  rubber 
outer  sole 

Experimental  flying  boot  Dahner 

Zipper  laced  flying  boot  MC-2 

Flying  boot  with 

oaran  spacer  A- 17 

Men's  mukluk  N-1B 

Men's  mukluk, survival 


medium 

0.2 

7 

50 

medium 

0.2 

V 

31 

medium 

0.3 

V 

30 

0.3 

V 

31 

medium 

0.4 

0 

> 

medium 

0.4 

7  50 

medium 

0.4 

V 

31 

medium 

0.4 

V 

31 

medium 

0.4 

V 

31 

medium 

0.5 

III 

27 

medium 

0.3 

17 

42 

medium 

0.3 

17 

43 
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description  rypis  size  './eighj.’  thickness  insula-  t/i  kzfehbnce 

__ _ _ _ _ _ TION  RATIO  PaHT  PaGE 

LBs.  IN.  CLO 


flying  boot  without 


saran  spacer 

A-17 

medium 

0.6 

III  27.28 

sealed  insulation  boot 

Hood  3 

medium 

0.7 

III 

28 

standard  heavy  flying 
boot 

a-17 

medium 

0.8 

IV 

41 

Experimental  flying 
booti  Insulite,  wool 

A  -17 

medium 

1.0 

IV 

42 

felt  mid  sole 

Bristolite  boot 

medium 

1.0 

IV 

45 

standard  wool  pile 
insulated  flying 
boot,  cork-rubber 
mid  sole 

a-17 

medium 

1.1 

IV 

43 

tfhite  rubber  boots 

Hood 

1.4 

V 

52 

Down  filled  boot  for 
encapsulated  clothing 

dtyle  II 
Ivjodel 

1.42 

1.5 

V 

52 

B  .  i-iEDIUi-'i 

(BODY)  CLOTHING  (1. 5-3*0  clo) 

DESCRIPflGN 

TYPE 

SIZE 

VEIGHT 

THICKNESS 

INSULA-  T/I 

reference 

now  ratio 

part  page 

LBS. 

IN. 

CLO 

(1)  UWDKRNEaR 

One-piece  cellular 

vinyl  sponge  cold bar 
suit 

WCRDC 

medium 

1.5 

IV 

10 

Two-piece  coldbar  suit 

T-33 

med-reg 

1.8 

IV 

12 

(2)  aNTI -EXPOSURE  oUITS 

Experimental  anti¬ 
exposure  suit 
Anti-exposure  suit 

Clark 

medium 

1.7 

IV 

15 

18 

with  spacer 

AML 

medium 

1*9 

IV 

without  spacer 

AML 

medium 

2.0 

IV 

20 

Outer  impermeable  suit 
Oealed  insulation  suit. 

aML-DL 

medium 

2.0 

III 

15 

front  zipper 

medium 

2.3 

III 

12 

(3)  LINERS 

One-piece  polyurethane 

1.6  0.169 

14 

liner 

Gonvair 

medium 

0.27 

V 

"Eskimo  Brand",  two- 

O.36 

1.6  0.225 

25 

piece  liner 

Brooks 

med-reg 

3-42 

V 

DESCRIPTION 


TXB& 


DESCRIPTION 

TYSS 

SIZE 

WEIGHT 

THICKNESS 

INSUU- 

T/I 

nEFERENCE 

TI0N 

LBS. 

IN. 

CL0 

•Winteraeal"  two-piece 

1.6 

liner 

Refrigiwear 

med-reg 

2.31 

0.273 

0.172 

V 

25 

"Dutchess*  Flite  wear 

Dutchess 

T-jQQ 

medium 

1.87 

0.183 

1.6 

0.116 

V 

2 5 

"Refrigiwear"  jacket 

and  trouaers 

Urethane  plaatio 

Burnett 

med-reg 

0.283 

1.7 

0.168 

I V 

20 

insulated  jaoket  and 
trouaers 

USh-W-200 

medium 

1.99 

0.293 

1.7 

0.174 

V 

26 

"^underwear*  two-piece 

100%  dacron  liner, 
3X3  construction 

Shelly 

med-reg 

2.31 

0.375 

1.8 

0.208 

V 

26 

Dacron  insulated  jaoket 

and  trousers 
■^underwear*  two-piece 

USR-W-200 

2.1 

V 

100%  dacron  liner, 
4x4  construction 

Shelly 

med-reg 

2.90 

O.48 

2.4 

0.200 

V 

35 

(4)  ONE-PIECE  COVERALLS 

Experimental  down-filled 

coverall 

Experimental  rayon 

SAC 

medium 

3.53 

0.53 

1.8 

0.294 

V 

33 

acetate  coverall 

MD-3A 

med-reg, 

.  3.38 

O.48 

2.5 

0.194 

V 

36 

(3)  ONE-PIECE  FETING  SUITS 

Electrically  heated 

flying  suit 

0-1 

medium 

1.6 

II 

10 

Lightweight  fiberglas 
flying  suit 
Lightweight,  quilted, 

B-78 

medium 

2.0 

III 

14 

milkweed  filled 
flying  suit 

B-78 

medium 

2.1 

III 

13 

Down-filled  suit  with 

hood,  trousers 

Ragan 

7.10 

2.7 

V 

34 

(6)  TWO-PIECE  FLYING  SUITS 

Alpaca  wool  flying 
jacket  and  trousers 
Flying  jacket  and 

B-15.A-U 

med-reg 

0.295 

1.5 

0.193 

I 

9 

trousers 

b-i5Bja-iib 

med-reg 

1.6 

II 

6 

Flying  jacket  and 

trousers,  thermal 
cloth  interlined 

B-15B|E-11B 

med-reg 

1.6 

I 

9 

Alpaca  wool  flying 

suit 

B-48-A2 

med-reg 

1.6 

I 

9 
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DESCHIPflON  TYfl£  SIZE  V/fiLGHf  'fHIGKNSSS  INSUIA-  T/l  REFERENCE 

_ __ _ TIQN  RaTIQ  Par P  AGE 

_ Las.  IK. _ CLQ _ _ 

heavy  flying  Jacket 
with  hood  and  trousers. 


wool  pile  interlined  N-2jD-l  large- 

regular 

/  .11 

0.345 

1.6 

0.216 

11 

9.10 

Dynel  batt  jacket 

and  trousers 

U.3.  Rubber  med-reg 

0.24 

1.6 

0.150 

IV 

20 

Heavy  flight  jacket 
and  trousers 
Jacket  and  trousers 

N-3»D-1 

med-reg 

10.75 

1.6 

V 

for  extreme  oold 
weather 

Wavy 

8.63 

o.34 

1.6 

0.213 

V 

34 

Alpaca  flying  suit 

B-48-a) 

med-reg 

1.7 

I 

9 

linifoam  (polyurethane) 

jacket  and  trousers.  WCRDC 

med-reg 

0.285 

1.7 

0.168 

IV 

21 

Leather  shearling 

jacket  and  trousers 

med-reg 

1.7 

I 

9 

hCAf  flying  suit. 

jacket  and  trousers  nOaE 

zipped  together 
flying  jacket  with 

ZONE  VII 

med-reg 

6.63 

0.305 

1.7 

0.177 

V 

31 

hood  and  trousers 
Outer  parka  and 

N-Jjf-1 

med-reg 

9.45 

0.315 

1.8 

0.175 

II 

10.11.33 

trousers 

Heavy  flying  shirt 

large-msd 

1.9 

II 

12,13 

and  trousers 
Quilted  parka  and 

W-2jA-l 

large-mad 

1.9 

III 

•16 

trousers 

B-9ja-8 

med-reg 

1,9 

I 

10 

field  jacket  and 

trousers 

large-reg 

1.9 

IV 

21 

alpaca  wool  parka 
and  trousers 
flying  suit  for  use 

B-ll ja-10 

med-reg 

2.0 

II 

8 

with  i'iC-IV 

Navy  flying  jacket 

Wavy 

med-reg 

O.29 

2.0 

0.145 

IV 

22 

and  trousers  with 
buttoned-in  liner 

a-IjX-54 

med-reg 

8.48 

0.415 

2.0 

0.208 

V 

28 

Woven  urethane  jacket 

and  trousers  (L.W. 
foster) 

» 

i**-3 

5.95 

0.19 

2.0 

0.095 

V 

30 

Heavy  jacket  and 

trousers(L.W. 

foster) 

H-3A 

5.00 

0.345 

2.0 

0.173 

V 

33 

Navy  flying  jacket 

with  hood  and 

W-2ajD-1 

extra  large 

0.345 

2.2 

0.157 

III 

17.18 

trousers 
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DESCRIPTION 


TYPE 


SIZE 


WEIGHT  THLCKMSiS  INSULA-  T/I  REFERENCE 


_ LBS. 

LaTiqn  ratio 

part 

page 

CLQ 

Heavy  aircrew  jacket 
and  trousers 
Experimental  flying 

W-3BjF-l3 

large-reg 

9.45 

0.315 

2.4 

0.131 

.  IV 

24 

jacket  and  trousers 
5/16*  thick 

N-2;D-1 

med-reg 

9.11 

0.345 

2.5 

O.I38 

V 

36 

Heavy, white  parka  and 

6.63 

trousers(L.W. 

Foster) 

p-4 

0.37 

2.5 

0.148 

V 

35 

Riodified  parka  (p4) 

and  trousers  of 

6.11 

O.3O 

2.5 

0.120 

V 

35 

ground  crew 
climatic  clothing 

Experimental  polyure- 

thane  field  jacket 

US  Rubber 

and  Type  F-l 

Dayton 

trousers 

Rubber 

O.38 

2.7 

0.141 

IV 

24 

(7)  oPEGIaL  ITEMS 

Fiberglas  filled 

A— 11 

jacket 

"Jacket  4"  of  ground 

Drybak 

large-reg 

1.7 

II 

7 

crew  climatic 
clothing,  and 
trousers 

- 

9.41 

0.325 

1.9 

0.171 

V 

37 

modified  (sealed 

insulation)  Get-Me- 
Down  pressure  suit 

GSU-3/P 

2.0 

V 

21 

experimental  down- 
filled  coat 
Experimental  down- 

Hagan 

ne  dium 

2.64 

1.05 

2.2 

0.477 

V 

39 

filled  coat 

Hagan 

2.64 

1.05 

2.8 

0.375 

V 

39 

DESCRIPTION 

TYPE 

ihANIKIN 

WEIGHT 

THICKNESS 

INSU- 

T/I 

REFERENCE 

CLOTHING 

OZ. 

IN. 

LATIQN' 

ratio 

PaRT  . 

page 

CEO 


(8)  SLEEPING  BaGS 

Sleeping  bag  -  life 
raft  combination, 
■General  Tire  and 


•£Vubber  Co. 

Ramat 

none 

2.4 

IV 

27 

Casualty  bag 

Sleeping  bag  on  a-3 

QR 

heavy  assembly 

2.5 

II 

13 

mattress,  fluffing 

10  A 

QRjM-l 

Heavy  assembly  52 

2.6 

III 

22 

Sleeping  bag 

Qj'iji'Jrl 

neavy  assembly  52 

2.7 

III 

22 
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iJAOUiAl  PfiOi* 


TYPE 


ivij'jiioii  ./Eicar  frnoENJLS  inju-  t/i  reference 

CLOTHING  OZ. _ 1M.  LaTIQN  iUflQ  AtHT  PaGE 

_ Ci£ _ 


experimental  poly¬ 
urethane  deriva- 


tive  filled  sleeping 
ba^j 

underwear 

2.7 

V 

41 

■sleeping  bag  on  a-3 

mattress 

underwear 

28 

2.8 

in 

20 

Sleeping  bag, Thur stone 

I'4-i 

underwear 

36 

2.3 

in 

20 

liner,  on  a-3  mattress 
.sleeping  bag  -  life  raft 

combination,  General 

Tire  and  wubber  Co* 

Ramat 

heavy  assembly 

3.0 

IV 

28 

sleeping  bag  on  a-3 
mattress 

Sleeping  bag;  on  a-3 

i'i—  1 

underwear 

32 

3.0 

III 

21 

mattress 

•nlVijM-l 

underwear 

36 

3.0 

III 

20 

( 3 )  r.uitfDG.A»vh 

laBo  • 

Down-filled  detachable 
hood 

Experimental  flying 

1.6 

V 

42 

helmet 

™-3 

2.2 

V 

42 

Flying  helmet 

i-A-3 

2.5 

V 

42 

Flying  helmet 

i'iA-2 

2.7 

V 

42 

(10)  BOOM 


Down  filled  boot  for 

encapsulated  GTyle  I 


clothing  Model  II 

Experimental  down  filled 

1.1 

1.8 

V 

32 

boot  for  encapsulated 
clothing 

1.9 

V 

32 

0.  HEaVY  (BOOT)  CLOTHING 


oIZE  L3o. 

(l)  two-piece  flying  suite 

experimental  one-piece 
down-filled  suit 


(encapsulated 

style  I 

2.60 

0.72 

3.0 

0.186 

V 

37 

clothing) 

Flying  jacket  (N-3) 

Model  II 

0.66 

and  trousers 

Niemi 

med-reg  7*84 

3.3 

0.2001 

V 

39 

Experimental  two-piece 

down-filled  suit 

Style  II 

(encapsulated 

clothing) 

Pedal  I 

3»83 

0.77 

3.3 

0.173 

V 

38 
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DESGKIiTIQN 


XTfB 


MANIKIN  WEIGHT  THICKNESS  INSU-  T/I  REFERENCE 

CLOTHING _ UTIQN  RATIO  Bg®  BiQE 

_ oz. _ CM _ 


(2)  SLEEPING  BaC k> 


Sleeping  bag  on  A-3 


mattress 

Sleeping  bag  on  A-3 

QMjM-1 

underwear 

mattress 

Sleeping  bag  on  A-3 
mattress,  fluffing 

Ven  Veen 

underwear 

10  X 

Sleeping  bag  on  A-3 

QS«i;Mrl 

underwear 

mattress 

QMsM-1 

underwear 

Sleeping  bag 
Experimental  sleeping 

Van  Veen 

350in^ 

underwear 

bag 

underwear 

Sleeping  bag,  Thurstons 
liner,  on  A-3 

mattress 

100/o  down-filled 
sleeping  bag 

underwear 

(having  been 
pressure  packed) 
10Q5C  down-filled 

MO-1 

sleeping  bag 

MC-1 

Sleeping  bag 
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SECTION  3 

COMPARATIVE  TECHNIQUES  FOR  MEASURING  THERMAL  INSULATION  OF  BODT 

CLOTHING 


In  part  4  of  this  series  of  thermal  insulation  of  Air  Force  body  clothing* 
(ref.  4)  the  individual  values  reported  in  the  catalog  were  based  either  on 
separate  measurements  of  the  items,  or  were  derived  by  a  difference  method  for 
multilayered  assemblies.  Although  this  difference  method  yielded  values  which 
were  reasonably  reliable  and  representative  of  the  clothing  insulation  as  worn, 
the  method  is  not  devoid  of  error  nor  free  of  technical  criticism.  To  deter¬ 
mine  the  reliability  of  the  values  obtained  by  such  a  method  we  decided  to 
compare  the  catalog  value  (or  sum  of  values  in  case  of  multilayered  assem¬ 
blies)  with  the  mean  value  actually  obtained  by  total  assembly  measurements 
on  the  copper  manikin.  Results  of  this  comparison  for  light,  medium,  and 
heavy  insulative  clothing  assemblies  are  presented  in  figure  1.  As  indicated 
by  the  mean  curve  and  degree  of  scatter  of  individual  points,  the  values  in 
general  show  reasonably  good  correlation  between  total  assembly  values  ob¬ 
tained  by  the  difference  method  and  those  determined  with  the  total  measure¬ 
ments.  Die  results  are  based  on  58  comparisons.  Eleven  tests  were  conducted 
with  light  insulative  clothing;  thirty  tests  with  medium  weight  clothing  and 
seventeen  tests  were  conducted  with  heavy  clothing.  Greatest  divergence  from 
a  linear  relationship  between  measured  vs  calculated  (catalog)  values  is 
indicated  in  the  light  clothing  zone,  with  slight  divergence  also  occurring 
in  the  heavy  clothing  range.  Best  correlation  is  obtained  in  the  medium  or 
intermediate  weight  clothing  range.  The  relationship  is  illustrated  in 
figure  2  where  a  similar  correlation  is  shown  in  terms  of  the  correction 
factors.  In  this  graph  the  body  insulation  (Ig)  in  clo  is  first  obtained  by 
simple  addition  of  the  selected  clothing  values.  This  is  then  multiplied  by 
the  corresponding  correction  factor  to  yield  a  corrected  or  actual  th»Tnmi 
insulation  which  would  result  if  this  particular  assembly  were  tested  on  the 
copper  manikin. 

By  using  the  above  procedure,  the  catalog  values  will  yield  more 
accurate  and  quantitatively  reliable  predictions  of  human  tolerance  time  for 
environmental  exposures.  For  operational  field  use  where  insulative  testing 
of  protective  clothing  on  physical  models  is  not  possible  the  recommended 
procedure  for  using  these  catalog  values  should  prove  practical  and  valuable. 


*  Body  clothing  includes  insulation  covering  the  arms,  legs  and  trunk  areas. 
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BODY  INSULATION  Iq  -CLO 
(  SUM  OF  CATALOG  VALUES) 

Figure  1.  Measured  versus  Calculated  Body  Insulation  Values 
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SECTION  A 

LAUNDERING  EFFECTS  ON  CLOTHING  INSULATION 


Tests  with  a  number  of  clothing  Items,  particularly  underwear,  were 
carried  out  to  study  the  effects  of  laundering  on  thermal  insulation*  The 
clo  value  of  a  new  clothing  item  was  determined  in  a  test  series  on  the 
copper  manikin*  Then,  this  item  was  laundered  and  dried  ten  times.  In  a 
second  test  series  on  the  physical  model,  using  approximately  the  same  test 
conditions,  the  thermal  insulation  of  the  laundered  clothing  was  determined 
and  the  result  compared  with  that  of  the  initial  or  unlaundered  test  series. 

Except  for  a  very  few  cases,  where  the  laundering  process  may  have  loos¬ 
ened  the  insulating  material,  thus  producing  more  insulating  air  space, 
laundering  generally  decreased  the  thermal  insulation  of  clothing.  Shrinkage 
of  the  material  is  possibly  the  main  reason  for  this  decrease.  Shrinkage  causes 
the  clothing  to  fit  tighter  which,  in  turn,  decreases  the  entrapped  air  layers 
between  clothing  and  body  surface,  thus  lowering  the  total  insulation.  In 
clothing  with  an  insulating  interlining,  tight  fit  c empresses  the  insulation 
material  and  thus  eliminates  a  part  of  the  small  air  spaces  between  the  fibers 
of  that  material  which  again  results  in  decreased  insulation. 

The  fact  that  laundering  also  decreased  thickness  of  most  clothing  items 
leads  to  the  conclusion  that  washing  also  changes  the  physical  characteris¬ 
tics  of  the  material.  We  could  not  study  these  physical  changes  in  detail, 
but  we  assume,  depending  on  the  type  of  material,  the  following  changes  may 
occur t 

(a)  breakage  of  fibers  in  nonelastic  materials; 

(b)  shrinkage  of  individual  fibers; 

(c)  other  changes  in  the  fiber  structure. 

Figure  3  illustrates  the  insulation  losses  due  to  laundering  various 
types  of  underwear.  These  are  expressed  in  percent  of  the  ini tied  insulation 
value.  Included  below  the  blocks  are  brand  names  of  the  underwear  and,  above 
the  blocks,  the  type  of  insulating  material  used.  Three  characteristic  types 
of  underwear  can  be  distinguished t 

(a)  items  using  synthetic  material; 

(b)  items  using  an  insulating  air  layer  between  two  layers  of  material; 

(c)  single  layer  items. 

Of  the  above  three  groups,  single  layer  underwear  is  least  affected  by 
laundering  (7.556).  Highest  insulation  loss  was  observed  in  the  Insulated, 
double-layer  underwear  (24.556).  When  washing  this  type  of  underwear  the  air 
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layer  is  replaced  by  water.  Apparently  the  two  layers  of  material  are  not 
completely  separated  after  drying,  therefore,  the  insulating  air  layer  la 
lost  or  only  partially  restored.  Mach  individual  variation  in  Insulation 
loss  was  observed  in  the  remaining  group  of  clothing  fabricated  with  syn¬ 
thetic  insulation  materials  (4-33%) •  Dynel,  dacron,  bulk  orlon  and  poly¬ 
ether  urethane  foam  shoved  the  least  insulation  losses.  Furthermore,  the 
type  of  insulation  material,  the  way  the  clothing  ia  constructed,  and 
thickness  of  the  insulation  play  roles  in  influencing  the  effects  of  laun¬ 
dering.  For  example,  of  the  four  dacron-insulated  items  in  figure  3,  two 
lost  only  4 %,  the  remaining  tvo  lost  14  and  16%  respectively,  of  their 
initial  thermal  insulation. 
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LAUNDERING  EFFECT  ON  CLOTHING  INSULATION 
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Figure  3.  Laundering  Effect  on  Clothing  Insulation 
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